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THE PRINCIPLES GOVERNING THE RADIATION 
THERAPY OF CANCER* 


(An elementary lecture) 
Georce T. Pack 
The Memorial Hospital, New York 


This treatise is not concerned with the indications and 
contraindications for radium and x-ray therapy nor with 
the relative merits of surgical and radiation treatment of 
cancer. It is assumed that the cancers selected for treat- 
ment by irradiation possess some degree of radiosuscepti- 
bility. Failure to consider this premise has led to the in- 
judicious use of these physical agents with consequent 
loss of confidence in their effectiveness. The cancer must 
be more radiosensitive than the normal tissues which con- 
tain it, else radium and x-rays could offer no advantages 
over any destructive, non-selective cautery. The radiolo- 
gist should decide if possible whether his therapeutic 
efforts are to be curative or palliative, insomuch as dif- 
ferent biological and physical principles are involved. He 
also realizes that radiosensitivity and radiocurability are 
not synonymous; some highly radiosensitive tumors may 
become a generalized or systemic disease early in their 
course (lymphosarcoma) while other more radioresistant 
tumors metastasizing late (some neuro and liposarcomas) 
are radiocurable by slow progressive radiation fibrosis. 


* Read before the Stated Meeting of The New York Academy of Medicine, 
February 7, 1935, as a part of a symposium: The Facts About X-ray and 
Radium Therapy. 
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The selection of tumors of radiosensitive behavior for 
treatment by irradiation requires a knowledge of the his- 
tologic and biologic factors determining radiosensitivit,, 
a familiarity with the natural history of malignant tumors 
of all regions and considerable clinical experience in ob- 
serving the response of these tumors to treatment. Tumors 
of embryonal origin are well known to be highly sensitive 
to radiation due possibly to their morphologic peculiarities 
and high metabolic rate. There are exceptions to this rule 
such as the adult testicular teratoma and some tumors of 
mixed cell origin. The number of mitoses and the degree 
of anaplasia are important factors in the determination of 
radiosensitivity yet only in a relative sense, as some cellu- 
lar, undifferentiated, rapidly growing cancers (melanoma, 
neurosarcoma) are notoriously resistant to irradiation. 
Ewing has repeatedly emphasized the importance of the 
influence of the intrinsic properties of the cells of origin 
and Stewart has succinctly stated that “in the case of 
many individual tumors the fundamental nature of the 
tissue of origin outweighs all other considerations when 
an attempt is made to estimate the sensitivity.” Thus, the 
primitive blood-forming tissues predetermine the radio- 
sensitivity of tumors developing from their lymphoid, mye- 
loid and vascular derivatives (lymphosarcoma, myeloma, 
endothelioma, angioma) and the various tissues arising 
from the neural crest cells almost uniformly give rise to 
radioresistant tumors (glioma, neurosarcoma, melanoma, 
mixed tumor of parotid). The nature of the tissue bed 
supporting the cancer is of fundamental concern as every 
radiologist is cognizant of the difficulties and hazards 
encountered in irradiating cancer imbedded in cartilag- 
inous, fat, osseous or fibrous tissue. Carcinomas are radio- 
resistant in direct proportion to the extent of desmoplasia 
they excite. A soft, vascular stroma with tendency to cause 
a papillary structure of the tumor is more conducive to 
ischemic necrosis and rapid disintegration of the tumor un- 
der irradiation. 


Methods of Radiation Therapy. There are two methods 
by which radiation may be applied to malignant tumors 
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within the body. One uses an external source, either an 
x-ray tube or a radium applicator containing a large 
amount of radium. The rays must then traverse overlying 
normal tissues before reaching the tumor itself. The sec- 
ond method utilizes a source (radium) which is applied 
directly into the substance of the tumor or surrounding 
it. This source may be single or multiple. By this latter 
method the tumor receives one hundred per cent of the 
dose and the surrounding normal structures much less. 
These methods may be designated as follows: 


External Radiation. 


A. X-rays. 
1. Low voltage source for superficial tumors. 
2. High voltage and super-voltage sources for deep therapy. 


B. Radium. 

1. Teleradium therapy. Large quantity of radium (grams) in bomb 
or pack applied at considerable distance (6 to 15 cm.) for deeply situated 
tumors. 

2. Superficial therapy. Small plaques, trays and moulages of radium 
for superficial cancers (lip, skin, etc.). 


Intracavitary Radiation—always radium. One or more filtered containers 
often in tandem arrangement and placed within the body cavities for 
contact application of radium against cancers in these locations, such as 
naris, orbit, antrum, larynx, esophagus, uterus, vagina and occasionally 
the rectum. 


Interstitial Radiation. Intratumoral or peritumoral placement of radio- 
active foci in form of radium needles or radon seeds. This method is useful 
in the treatment of accessible cancers, chiefly as an adjunct to external 
radiation. 


Units of Dosage. It is best to administer to all the neo- 
plastic territory the maximal quantity of radiant energy 
compatible with the maintenance of tissue integrity. To 
speak intelligently of these quantities it is best to have 
some common physical and biological measures of the dos- 
age. Thus in the case of radium the quantity of gamma 
rays at the source is known as the “dose of emission.” One 
kno-s with precision the dose of emission because this 
is i: variable. The dose emitted is expressed by two dif- 
fere: t notations. The one has for its basis the intensity of 
the .amma rays and the duration of their application; the 
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intensity is proportional to the quantity of radium present ; 
the dose is obtained by the product of the quantity and the 
time, which is expressed as milligram hours of radium or 
as millicurie hours of radon (Gram hours or Curie hours 
in the case of large radium bombs or packs). The other no- 
tation, which is utilized throughout France, makes the 
dose proportional to the quantity of radium emanation 
destroyed (disintegrated) during the course of its appli- 
cation (Debierne and Regaud 1914). This is expressed 
in terms of “millicuries destroyed” or of “microcuries de- 
stroyed,” the latter term connoting only one thousandth 
of the former. The physical efficiency of one millicurie 
of radon throughout its life is equivalent to 133 millicurie 
hours. Therefore one millicurie destroyed is equivalent to 
133 millicurie hours or 133 milligram hours. 


The dose of gamma or roentgen rays at the surface or the 
point of entrance into the body is the superficial dose 
while the dose to the tumor by unit volume of the tissues 
treated is the “tissue or tumor dose.” 


The unit of x-ray dosage called the “roentgen” or r unit 
(designated always by small r) has been standardized and 
internationally accepted. The roentgen has been defined 
as that quantity of roentgen radiation which, when the 
wall effect of the ionization chamber is avoided and the 
secondary electrons are fully utilized, produces in one 
cubic centimeter of atmospheric air at 0° C. and 76 cm. 
mercury pressure such a degree of conductivity by ioniza- 
tion that one electrostatic unit of charge is measured at 
saturation current. 


In the measurement of x-rays and gamma rays by bio- 
logical means the most common unit is the establishment 
of an erythema dose under certain conditions. Quimby of 
the physics department of the Memorial Hospital has de- 
fined and employed the term “threshold erythema,” which 
is that dose of radiation that will cause a perceptible 
change in the skin of 80 per cent of the subjects and no 
discernible discoloration in 20 per cent in two to four 
weeks after the exposure to the rays. Quimby has found 
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that the threshold erythema with 200 KV., 100 sq. cm. field, 
50 cm. target-skin distance and filter of 0.5 mm. of copper 
and 2.5 mm. of aluminum is 500 to 525 roentgens. The 
therapeutic erythema on the other hand varies in the hands 
of different radiologists from 600 to 1000 roentgens. 


The Tissue Dose — Cancericidal Dose. The tissue dose 
of a given volume of tumor is estimated according to the 
point within that receives the smallest quantity of energy. 
At the Memorial Hospital, all tissue doses are expressed 
in threshold erythemas. Although the quantitative basis 
is the best we have for tissue dosage, the response of vari- 
ous cancers to this same dose is qualitative and there is 
no absolute biologic unit to express this response. The 
determination of tissue doses at all depths below the skin 
surface and in tumors of all sizes and shapes is relatively 
simple with roentgen-rays and external applicators of ra- 
dium. The applicator dose necessary to produce the thresh- 
old erythema can be determined in each case by direct 
experimentation. The percentage of the amount falling on 
the skin which reaches various depths can readily be de- 
termined by means of a water phantom and small ioniza- 
tion chamber. The tissue dose delivered in any mass by 
external radiation may be considered as of that point which 
lies deepest or at the greatest distance from the skin portal. 
Every radiologist has isodose curves available for each 
type of external radiation applicator and with this aid 
the determination of the depth dose for each tumor is 
greatly facilitated. 


The problem is more complicated in interstitial irradia- 
tion. The most common interstitial sources used at the 
Memorial Hospital are gold seeds about 4 mm. long, 0.3. 
mm. in wall thickness and containing from one to three 
millicuries of radon. Experimental work by Quimby makes 
possible the determination of the percentage of a threshold 
erythema dose delivered at any distance from any gold 
radon seed imbedded in a tumor. It is necessary for every 
point within the region of the tumor to receive a certain 
minimum dose; and it is the tissue dose for the point re- 
ceiving the minimum that should be calculated. It is most 
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convenient to consider the sphere of tissue that will just 
contain the tumor to be irradiated. Martin and Quimby 
have shown that if a definite quantity of radon is to be 
used in any given sphere, it makes practically no difference 
in the dose on the periphery whether the radon be con- 
centrated at the center or distributed uniformly within 
the inner half of the sphere. For purposes of approxima- 
tion of dosage, they considered the radon to be concen- 
trated at the center of the sphere that just contains the 
mass and calculated for the minimum the dose at a point 
on the periphery. Thus they were able to make a table 
giving the threshold erythema units for different quanti- 
ties of radon in spheres of different sizes, which is of great 
value in the rapid calculation of dosage. 


The practical value of these physical measurements is 
that the dosage of radiation is now on a rational rather 
than an empirical basis. The cancericidal doses for malig- 
nant tumors of the oral cavity, skin, breast, uterus, blad- 
der, prostate, rectum and stomach have been determined 
and it is now possible to prescribe such a dose and the way 
it should be given, whether by external or interstitial ir- 
radiation or a combination of both methods. For example, 
intraoral squamous carcinomas require tissue doses of 
six to eight T.E.D. while transitional cell carcinomas 
(Ewing) and lymphoepitheliomas (Schmincke) require 
two to four S.E.D. for sterilization. To destroy the most 
radioresistant mammary cancer may require a tissue dose 
of ten threshold erythema units, although many raiio- 
sensitive carcinomas of the breast completely disappear 
after relatively small doses of external irradiation alone, 
when administered properly in fractionated doses. 


Prescription for X-ray Therapy. A correct prescription 
for x-ray dosage is essential not only for purposes of 
record but also for the accuracy and safety of such treat- 
ments. A model prescription should mention the quanti- 
tative factor expressed in roentgens and the qualitaiive 
factor which is really the effective wave length of the beam 
of radiation. This may be expressed in Angstrom uniis or 
by stating the half value absorption layer of certain me- 
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tallic filters. Most x-ray records are not so explicit and the 
effective wave length of the beam is indicated by the kilo- 
voltage and filter employed. The target-skin distance 
should always be recorded and if possible the target-tumor 
distance or tumor depth. The size of the field, i.e., skin 
portal, influences greatly the proportion of scattered radi- 
ation, so the dimensions must be given for each area treated. 
Finally the time of application of the x-rays, whether the 
dose is given in a single treatment or fractionated over 
several days, completes the details of the prescription. 


Kilovoltage (Potential). A high voltage current applied 
to an x-ray tube accelerates from the filament, electrons of 
great velocity which by their impact on the target of the 
tube produce the radiation known as X or roentgen rays. 
As the voltage is increased the average wave length of the 
beam of radiation becomes shorter and shorter. The short- 
er the wave length of the radiation the greater is the pene- 
trating power of the beam. It is for this reason that the 
higher voltages (200 to 1000 KV.) are employed in deep 
x-ray therapy, while superficial tumors as of the skin are 
usually treated satisfactorily by low voltage x-rays. As 
the voltage is increased it has been found advisable to 
increase the filter accordingly in order to exclude the long, 
more easily absorbed and harmful rays. No x-ray beam as 
emitted by the target is truly homogeneous and the radia- 
tion produced in super high-voltage tubes has its quota of 
long, feebly penetrating rays which must be filtered out 
if tue full effectiveness of the short-wave components of the 
beam is to be obtained. It has been estimated that one and 
a helf million volts produces x-rays that approach in quali- 
ty or shortness of wave length, the gamma rays of radium. 


Dlectrostatic Production of High Voltage X-rays. The 
development of electric generators during the last one 
hu: lred years found its most suitable embodiment in the 
ap} ication of Faraday’s principles of electromagnetism. 
Mocern high voltage technic has evolved almost entirely 
unc-r this influence until the present time. One of the 
firs: of the several “million volt” x-ray machines used for 
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cancer therapy in the United States was the cascade tube 
designed by Coolidge, Dempster and Tanis, for operation 
at a maximum of 900 KV. and which was kindly loaned to 
the Memorial Hospital by the General Electric Company in 
1931. This high voltage generator is a special induction 
coil to which is applied 60 cycle alternating current at a 
maximum of 1100 volts. Although these electromagnetic 
generators have been improved and the limits of their ap- 
plicability in the treatment of cancer by high voltage x-rays 
have not been attained yet there are some valid reasons 
for reconsidering the possibilities of electrostatic genera- 
tors. Van de Graaff was aware of the great expense, com- 
plications and inherent defects of an impulsive, alternating 
or rippling source of current, the necessary large size of 
the electromagnetic generators and the fact that the effi- 
ciency of high voltage alternating current devices decreases 
rapidly as higher voltages are sought. Van de Graaff there- 
fore devised an electrostatic generator of current based on 
the suggestion of Kelvin that the charges could be carried 
to the electrode on a belt conveyor consisting of alternately 
insulated metal segments. His electrostatic generator re- 
quired a conducting terminal, its insulating support and 
a means for conveying electricity to the terminal, which 
needs were met by a hollow metal sphere supported on an 
insulator and charged by a rotating belt conveying elec- 
tricity from earth potential and depositing it within the 
interior of the sphere. He has constructed four models, 
three being successive developments of generators operat- 
ing in air and designed respectively for 80,000,—1,500,000 
and 10,000,000 volts and the fourth being an essentially 
similar generator operating in a highly evacuated tank. 
It is this last type, which when equipped with a suitable 
target may eventually be one of our main sources of thera- 
peutic roentgen rays. The upper limit to the attainable 
voltage is said by Van de Graaff to be set by the breakdown 
strength of the insulating medium surrounding the sphere 
and its size, while the upper limit to the current is set by 
the rate at which the belt area enters the interior of the 
sphere, carrying a surface density of charge, whose upper 
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limit is that which causes a breakdown field in the sur- 
rounding medium. Van de Graaff added a refinement to 
this apparatus by the addition of an induction device where- 
by charge of the opposite sign was carried by the belt on 
its return journey, thus doubling the current output. A 
second refinement consisted of a self-exciting charging 
device by means of which an external source of electricity 
was not needed. Although this outfit has not been used to 
treat cancer as yet, its perfection may well be one of the 
signal advances in radiation therapy. 


Comparison of teleradium therapy with super-high volt- 
age x-ray therapy. The interviews recently given to the 
lay press concerning the ultimate substitution of super- 
high voltage x-rays for radium and the consequent great 
economic loss to cancer institutes possessing large quan- 
tities of this valuable element are misleading and incor- 
rect. Radium in the form of an external applicator such 
as a “bomb” or “pack” will probably be supplanted by 
roentgen therapy but the great value of radium remains 
as it always has been as the means of interstitial and intra- 
cavitary irradiation. External irradiation however pro- 
ficient and applicable it may become will scarcely displace 
radium especially in its employment in emanation plants. 


A comparison of teleradium therapy with an element or 
emanation pack and x-rays of a million volts will show 
little difference in biological effects with similar standards 
for control, if the same factors such as time of application 
and tissue dose delivered are considered. The million volt 
x-rays because of the greater intensity of radiation can 
treat many more patients in a given time, but this in- 
tensity may not be desirable since now we know that pro- 
longed or continuous irradiation has many advantages. 
This roentgen ray outfit entails greater expense for main- 
tenance and repairs and in some respects is less adaptable 
and flexible than a radium pack. The usual radium pack 
contains four grams of radium. If Van de Graaff’s ten 
million volt electrostatic machine could be mounted in a 
vacuum and equipped with a tube, it would produce a 
bes m of x-rays as intense as that which would emanate from 
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an applicator containing 5,000 tons of radium. Roentgen 
rays produced at voltages greater than 1,500,000 are of 
a wave length comparable to the gamma rays of radium. 


The effective wave length of radiation. The wave length 
of x-rays depends on two factors; the energy given to the 
electron and the atomic weight of the target. The greater 
the atomic weight of the target, the shorter will be the wave 
length of the characteristic radiation. The targets of most 
x-ray tubes used in therapy are composed of. tungsten, 
therefore this is a fixed factor. When the x-rays enter the 
body the targets encountered are of low atomic weight 
(sodium, potassium, calcium, etc.) therefore the secondary 
waves or photons are of long wave length and feeble pene- 
tration. The higher the potential applied to an x-ray tube, 
the greater will be the energy of the impinging electron, the 
shorter will be the effective wave length and the greater 
will be the penetrating power of the beam. Therefore by in- 
creasing the potential or kilovoltage increasingly shorter 
wave lengths are produced, the advantage of which lies 
mostly in their deeper penetration and the delivery of 
greater depth doses to tissues. Herein is the gain achieved 
by the advent of super-high voltage x-rays. Failla has 
found that the relative depth doses at 10 cm. depth obtained 
under comparable conditions with 200 KV. roentgen rays, 
700 KV. roentgen rays, and gamma rays, are respectively 
29.0, 41.2, and 56.7 per cent. Accordingly from this point 
of view, 700 KV. roentgen rays are considerably better 
than 200 KV. roentgen rays, but not so good as gamma rays. 
This advantage is not realized in clinical practice because 
it is not practical to apply radium at the focal distances 
used in x-ray therapy. 


Although we have said that the relative values in radia- 
tion therapy of the different wave lengths depend on their 
penetrating power rather than on essential differences in 
biological effectiveness, we do not mean that there is no 
differential effect on tissues. F. C. Wood states that thie 
only difference in the electrons from very high voltage 
x-rays and low voltage x-rays is the difference in speed 
of the electron and he states that this cannot produce much 
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difference in effect. We cannot subscribe wholly to this 
dogma. In the first place the number of ions produced 
per unit length of path of particles travelling at high 
speed depends on the speed of the particles. There is ex- 
perimental evidence to prove the greatest concentration 
of ions occurs near the end of the path, when the speed of 
the particle is relatively low. This difference in concen- 
tration of ions depending on the speed of the electron must 
alter the rate of recombination of ions, which causes the 
chemical changes on which, presumably, radiation effects 
finally depend. Furthermore, we have clinical and experi- 
mental evidence to show that there is a differential action 
of radiation of different wave lengths in the case of normal 
(skin) and pathological tissues in the human body. 


Ionization in Tissues. The lethal action of radiation on 
the cell is due to the absorbed energy, which results from 
the impact of the gamma or x-rays upon the atom and the 
release of electrons inside of the cell. The sequence of 
events in the cell seems to be triple; (a) ionization, (b) 
chemical changes and (c) biological effects. This subject 
having been considered in detail by Failla in his essay on. 
“Tonization and its bearing on the biological effects of 
radiation,” will be merely mentioned here. The initiation 
of the processes leading to the death of the cell is started 
by the transfer of energy from the beam of radiation to the 
matter of the cell. The phenomenon of ionization results 
when radiation (the particle of which is called a photon) 
transmits energy to an atom in its path with a resultant 
release of an electron traveling at high velocity and in turn 
expending this energy by removing still other electrons 
from atoms in its path. The two processes by which this 
transfer of energy from photons to matter takes place are 
(i*ailla*) : “(A) The photoelectric effect in which case all 
the energy of the photon is transformed at once and the 
secondary electron leaves the atom with a kinetic energy 
le-s than that of the photon by the amount necessary just 
to separate the electron from the atom, (B) the Compton 
ei ct, in which case the transfer of energy from the photon 
tc the electron takes place according to the laws of elastic 
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impact, and depends on the angle which the path of the 
emergent electron makes with the path of the impinging 
photon. A photon can transmit practically all of its en- 
ergy to an electron in the event of a head-on collision which 
sends the electron hurtling through space substantially 
in the direction which the photon would have followed had 
it not been stopped. If the electron is projected in any 
other direction the energy imparted to it is always less 
than this amount; its speed is lower and the number of ions 
which it can produce is smaller.” 


No electrons can be emitted backwards towards the 
source of radiation and at most they can be projected only 
at right angles to the path of the photon. But they neces- 
sarily deviate somewhat from their initial course because 
of impacts with atoms in their path and so eventually after 
deflections and pursuance of a zig-zag trail may travel in 
the opposite direction. The remaining energy of the im- 
pinging photon after an electron has been set free from 
the atom by the Compton effect is spent as a new pho- 
ton of less energy, longer wave length and less penetrating 
power. These photons also undergo the same transforma- 
tions and on impact with atoms release their energy to 
electrons or beta particles which contribute to further 
ionization in the tissues. With an increase in the intensity 
of radiation, there is a corresponding augmentation in the 
quantitative production of ions in a given time due to the 
greater number of beta particle tracks, called by Failla 
“jonization loci.” As stated previously the concentration 
of the ions along the tortuous path of these high speed elec- 
trons varies according to their velocity and is greatest near 
the end of the electron’s course where the speed of the par- 
ticle is relatively low. 


When an atom on impact loses an electron (a negative 
charge), the atom then has a positive polarity and may 
reunite with the freed electron or any other electron in its 
neighborhood. The wandering electron may attach itself 
to an atom forming a negative ion. An interchange of 
electrons takes place when these ions of different polarity 
come together, so that neutral atoms with resultant chemi- 
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cal changes follow these recombinations. This process of 
recombination always accompanies ionization; both occur 
constantly in tissues which are being irradiated. Not all 
such effects of ionization and recombination are responsible 
for biological changes because the chemical transformation 
may be harmless to the cell. Nevertheless it seems entirely 
reasonable to assume that the ultimate way in which radia- 
tion affects living tissues is by these chemical changes in- 
duced by ionization and recombination. 


Current (Milliamperage). The current in milliamperes 
and the time required to deliver a given amount of energy 
are inversely proportional to each other. The milliamper- 
age is essentially a measure of the number of electrons 
which strike the target. The usual x-ray tubes carry from 
four to thirty milliamperes. Thus a tube running at four 
milliamperes for 25 minutes would deliver 100 milliam- 
pere minutes and a tube running at 25 milliamperes for 
four minutes would also deliver 100 milliampere minutes 
or its equivalent in roentgens, other conditions remaining 
the same. 


Filter. The penetrating power of the radiation or the 
quality of the beam may be changed by the interposition 
of filters (usually metallic) between the tissues to be 
treated and the source of radiation. Soft radiation of long 
wave length limits the effectiveness of the beam and less- 
ens the relative amount of the beam which reaches the 
deeper tissues containing the tumor. The filter will remove 
these soft destructive waves and permit the shorter wave 
lengths to pass through and enter the deeper tissues and 
tumor, thus affording a greater depth dosage with less skin 
and surface reaction. A statement of the effective wave 
length is one of the ways of expressing the penetrating 
power, or hardness or quality of the roentgen ray beam or 
the beam from a source of radium. The effective wave 
length is expressed in Angstrom units. The quality of the 
radiation beam may also be stated as the “half-value layer” 
which is the thickness in millimeters of the filter (e.g. cop- 
per) sufficient to reduce the intensity by half. Failla and 
Quimby have found that the effective wave length employed 





360 BULLETIN of THE NEW YORK ACADEMY of MEDICINE 


in the usual deep x-ray therapy at the Memorial Hospital 
is about 0.16 A.U. This treatment is given with 200,000 
peak volts, filtered by 0.5 mm. Cu. and 1 mm. Al. With in- 
termediate voltage of 140 KV. the filter may vary from 
nothing up to 6 mm. of aluminum; with a filter of 4 mm. 
Al. the effective wave length is about 0.25 A.U. 


In the case of radium, the filters employed, usually brass, 
lead, silver, gold or platinum are usually expressed in the 
equivalents of certain thicknesses of platinum. One milli- 
meter of platinum or its equivalent (occasionally 0. 5 mm. 
platinum) is the customary filter for surface applications 
of radium or teleradium therapy. Intracavitary radium 
treatments are given with filters of 0.5 to one mm. of plat- 
inum, while interstitial irradiation requires considerable 
less filtration. Gold radon seeds have a wall thickness of 
0.3 mm. gold and most platinum needles for interstitial use 
are designed with a wall thickness equivalent to 0.5 mm. 


Size of the field of irradiation. Failla and Quimby have 
derived a formula by which the amount of radiation effec- 
tive at any tissue depth for all practical conditions of treat- 
ment may be obtained. This formula takes into considera- 
tion, as must all quantitative estimations of dosage, the 
area of irradiation or the size of the skin port. In brief we 
may say that the larger the field, the greater will be the 
secondary and scattered radiation which is produced in 
the body of the patient. These rays may amount to as 
much as 40 per cent or more of the total irradiation. Ata 
depth of 10 cm., with a large field, probably 80 per cent of 
the radiation is of this type. The area treated therefore 
receives the sum of the primary beam plus the part of the 
secondary rays which traverse it. These facts are taken 
advantage of in therapeutics; to give as great a depth dose 
as possible from one or more ports (e.g. in the oral cavity ) 
the beam is directed with great accuracy through as sma!! 
a port or field as possible, since by this means the superii- 
cial dose at the port of entry may be much higher wit! 
less skin damage than when a larger port is employed. 
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Target-skin or radium-skin distance. The inverse square 
law of radiation states that the intensity of a beam of roent- 
gen rays or gamma rays varies inversely proportional as the 
square of the focal-skin distance from a point source. Thus 
the radiation intensity from a high voltage x-ray tube at 
fifty centimeters distance is almost twice that delivered 
at seventy centimeters focal skin distance. Or a radium 
applicator placed at 2 cm. radium-skin distance conceiv- 
ably would deliver four times the superficial dose as the 
same applicator applied for the same time at twice the dis- 
tance or four centimeters. (This is not exactly true since 
the radium applicator is not a point source.) This fact may 
be expressed also in the following manner. Since the dose 
is dependent on the product of the intensity times the dura- 
tion of exposure, the radium treatment at four centimeters 
distance would require four times as many minutes or 
hours as at two centimeters radium-skin distance. The 
question naturally arises—why not decrease the focal-skin 
distance as much as possible to save time and expense? In 
the case of very superficial non-infiltrating skin cancers 
this plan is feasible but for more deeply situated cancers the 
depth or tissue dose is increased (in comparison to the dose 
delivered to the superjacent skin and tissues) with the 
greater skin-target distance. Theoretically the distance 
might be increased sufficiently so that the relative dose on 
the skin at the port of entry of the rays would be almost the 
same as at the location of the tumor within the body. 


Heublein method of continuous irradiation. The late 
Dr. Arthur C. Heublein gave the Memorial Hospital a radi- 
ation unit designed to give continuous irradiation of low 
intensity and short wave length to the entire body. Inter- 
mittent teleroentgen therapy had been tried previously 
in England and Germany with inconclusive results. This 
clinical experiment was carried out by Heublein and Lloyd 
F. Craver in 134 cases over a period of two years. Craver 
concluded that it was a valuable addition to the treatment 
of several generalized and radiosensitive tumor processes, 
sich as the leucemias, lymphosarcoma, Hodgkin’s disease 
and multiple myeloma, and that its results in the treatment 
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of chronic lymphatic leucemias and pseudoleucemia seemed 
superior to any obtained heretofore by local irradiation. 
The treatment unit consists of a four bed ward with a 
Coolidge tube, operating at 185 KV. and 3 ma., placed near 
the ceiling behind the most distant wall. The patients 
placed at 18 feet and 24 feet from this source of radiation 
were continuously exposed to the beam of roentgen rays 
at this great distance. By an electric timing device it was 
determined that the patients averaged about twenty hours 
of exposure daily, the time out being due to nursing care 
and other interruptions. Considering 750 r measured in 
air as the clinical skin erythema dose for a single high 
voltage x-ray treatment, the time required to deliver a 30 
per. cent dose or 225 r to a patient in the bed at 24 feet 
target-skin distance was 250 hours, so at the rate of 20 
hours of exposure daily, this dose could only be adminis- 
tered in 12.5 days. In the treatment of leucemia, Craver 
was particularly cautious but in other diseases he eventu- 
ally increased the doses to 50 or 60 per cent S.E.D. (375 
and 450 r) with no complications except the occasional 
development of leucopenia, anemia and thrombocytopenia 
in some cases. This work is one of the most important 
achievements in radiation therapy during the last decade 
and its principles of low intensity, great distance, contin- 
uous irradiation and long duration of treatment may soon 
be applicable in the local treatment of cancers that have 
otherwise remained refractory to present methods of ap- 
plying radiation. The possible advantages, originally listed 
by Heublein were: “(1) the nearly uniform distribution 
of the rays throughout the body in treating generalized neo- 
plasms; (2) the possibility that great protraction of treat- 
ment would make possible the irradiation of all the tumor 
cells during their period of mitosis when they are most 
sensitive and (3) the assumption that despite the protrac- 
tion of treatment the intensity of radiation affecting any 
given cell would nevertheless remain sufficient to sterilize 
i 


The Time-Intensity Factor. It seems logical to assume 
that a cancer cell or a tissue cell would not be indifferent 
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to variations in the intensity of radiation. Such a cell con- 
tinuously engaged in self-repair, the ingestion, consump- 
tion and storage of food, the excretion of waste products, 
the pursuit of its specific function and possible preparation 
for cell division is a living unit and must be capable of 
making certain adjustments to the influences of noxious 
agents to which it is exposed, whether they be chemical 
or physical. All physiological processes require time for 
their completion. If the doses were equal, the cell—either 
normal tissue cell or cancer cell—should be more tolerant 
of prolonged irradiation of low intensity than of short ir- 
radiation of high intensity. The end result of successful 
external irradiation is the destruction of the cancer cell 
and the preservation of the normal tissue cells; there is 
experimental and clinical evidence to indicate that long 
duration and low intensity of irradiation (within limits) 
has greater differential effects on tumor cells than on nor- 
mal tissue cells. As will be shown later, the explanation 
of this fact is that the normal tissues possess greater re- 
cuperative power which is taken advantage of in the in- 
creased duration of irradiation. The low intensity and long- 
er time of irradiation permits the accumulation of a much 
greater total dose than could possibly be given in a single 
massive treatment. The tumor cannot be removed from the 
body for treatment by irradiation, therefore the maximum 
dose which can be delivered to it from external sources 
of radiation is limited entirely by the tolerance of the tissue 
which contains it. 


The answer to the question whether or not the normal 
and cancerous tissues might vary considerably in their dif- 
ferential reactions to changes in the time of irradiation by 
roentgen rays or radium has been provided by Regaud 
and his collaborators—Coutard and Lacassagne. They 
compared the effects produced on the anorectal skin and 
mucosa and the testicular tissues of the rabbit and ram 
by selected doses of irradiation delivered in different times. 
The testicles of mammals were chosen for these experi- 
ments because their behavior and structure closely resemble 
that of malignant tissues, e.g., frequent cycles of cellular 





364 BULLETIN of THE NEW YORK ACADEMY of MEDICINE 


reproduction, active mitosis and radiosensitivity. This 
analogy between mammalian testicles (in a state of active 
spermatogenesis) and malignant tumors is also apparent 
in their response to roentgen and gamma rays. Regaud 
found that it was impossible to sterilize the testicles of the 
rabbit by the administration of a single massive dose of 
roentgen rays without causing serious lesions of the skin. 
If, without altering any of the other experimental condi- 
tions, he modified the chronological distribution of the 
dose, dividing it and lengthening the time of its adminis- 
tration, he observed a remarkable difference between the 
effects produced on the anorectal integuments and on 
those produced on the testicle. The effect on the integu- 
ments was attenuated and lessened while the effect on the 
testicle was increased. These studies on spermatogenesis 
and similar clinical experiments on the roentgen and radi- 
um treatment of epidermoid carcinomas furnished Regaud 
and Coutard with the data from which they formulated 
their theory of radiation therapy. Regaud’s explanation 
of the superiority of continuous or fractionated irradiation 
over short intensive treatments is founded on the existence 
of alternating periods of radiosensitivity and of radiore- 
sistance in the life of the spermatogonia (in the experi- 
ments) and the cancer cell (in clinical practice). Sperma- 
togenesis in a mammal such as the rabbit is a continuous 
phenomenon if the testicle is considered as a whole. But 
if one considers only a certain cell or line of cells on a 
seminiferous tubule, the function of reproduction by cell 
division is seen to be discontinuous and cyclic and the 
spermatogonia like cancer cells, pass through alternat- 
ing phases of multiplication (brief phases) and of rest 
(long phases). In one line of cells, either spermatogonia 
or cancer cells, the phase of multiplication corresponds 
to accentuation of radiosensitivity (law of Bergonie and 
Tribondeau), whereas the phase of rest corresponds to a 
diminution in radiosensitivity. A short treatment there- 
fore might destroy only those spermatogonia or cancer 
cells which are dividing at that time; it spares the others. 
It is only natural that prolonged and continuous irradia- 
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tion (in the case of radium) or well fractionated irradia- 
tion with proper spacing of the fractions into a fairly 
long time (in the case of roentgen rays) is more efficient 
than brief intensive irradiation, because in the first case 
the germinal or cancer cells are killed one after the other 
as the cycle progresses and these cells enter for the mo- 
ment the phase of maximal radiosensitivity. 


These principles are now so generally recognized that 
the prolonged irradiation of low intensity or fractionated 
cumulative treatments has found almost universal favor 
with roentgenologists and radium therapists. These treat- 
ments depend usually on the administration of sub-erythe- 
ma doses repeated every 24 to 48 hours until a total dose 
of six to eight threshold erythema units may be delivered 
to one skin portal with perfect safety. To illustrate the 
application of this principle, let us consider the treatment 
of a hypopharyngeal carcinoma by high voltage x-rays 
only. Two lateral ports are used to cross fire the beams 
of radiation. With a single massive dose, only 850 roent- 
gens can be given to each side of the neck without seriously 
damaging the skin. By the fractionated method 300 roent- 
gens may be given daily alternating on each side of the 
neck until a total of 3000 to 4000 roentgens are delivered 
through each portal. Such a course of treatment requires 
three weeks to consummate the dose required to sterilize 
the carcinoma. 


Recuperation of normal and neoplastic tissues. The ad- 
vantages of prolonged irradiation of low intensity or 
fractionated cumulative treatments are probably explained 
by the differential recuperation of normal and neoplastic 
tissues. This fact can be appreciated best by reviewing 
the accepted four common methods of treatment, namely 
(a) the massive dose technic, (b) saturation dosage, (c) 
fractionated dosage and (d) continuous irradiation. By 
the massive dose method the full tolerance of the skin 
and normal tissues is exhausted by a single maximal ex- 
posure to radiation, so that this dose cannot be repeated for 
along time. The tumor within the tissues while profoundly 
affected, possibly even to a greater degree than the skin, 
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still may survive this single dose and ultimately recover. 
Presumably normal tissues have much greater powers of 
recuperation than do neoplastic tissues, i.e., their rate of 
recuperation is faster. This fact can only be inferred from 
abundant clinical evidence at hand and from the com- 
parative studies of Henshaw on adult and embryonal tis- 
sues. Duffy has shown that human skin can recover 69 
per cent of the immediate damage in 24 hours and 76 per 
cent in 48 hours following the administration of a thresh- 
old erythema dose (525 r). The saturation principle was 
first described by Kingery who applied it in the treatment 
of skin diseases by unfiltered low voltage x-rays. Briefly 
it consists in the initial administration of an erythema 
dose and then maintaining the biological effect so produced 
by the addition of smaller doses at proper intervals. King- 
ery estimated that he could add 50 per cent of an erythema 
dose at the expiration of three and one-half days, to sub- 
stitute for the 50 per cent depreciation of the original 
dose. Pfahler first successfully applied this principle to 
the treatment of cancer by properly filtered high voltage 
roentgen rays. In the fractionated method, previously 
described, a daily suberythema dose is given until a maximal 
effect is secured. The dose given every 24 to 48 hours is 
greater than the recuperation during the same period so 
that finally a cumulative effect is obtained. Our clinical 
experience leads us to believe that the results from this 
method are superior to the other two, possibly because the 
time interval and low daily dosage permits sufficient recu- 
peration of normal tissues to maintain vitality in the irra- 
diated part, while the more slowly recuperating cancer 
receives a total dose that is cancericidal. This principle 
has been applied by Craver still more in continuous irra- 
diation by the Heublein teleroentgen-ray method. We may 
sometime find that we shall be treating cancer by the in- 
stallation of numerous small x-ray units each operating 
at low intensity and irradiating patients through heavy 
filters and at relatively long distances for eight to twelve 
hours daily over a period of weeks. Then we should be 
taking full advantage of the difference in the recuperative 
abilities of normal and cancerous tissues. 
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BENIGN AND MALIGNANT LESIONS OF THE 
FEMALE REPRODUCTIVE TRACT* 


Howarp C. Taytor, Jr. 
New York 


The tumors of the female pelvis were among the earliest 
upon which radiation therapy was attempted. As a result 
a vast literature exists covering the clinical, pathological 
and physical aspects of the problem. From this mass of 
material it is a difficult task to assemble the essential facts 
which the title of this program calls for and to present 
them briefly to you. 


In general it may be said that there are two special fea- 
tures which characterize the radiation of the female pelvis: 


First, the pelvis is relatively favorable for the adminis- 
tration of large doses of x-ray owing to the absence of easily 
damaged, vital organs. Thus more x-ray can safely be given 


here than to the upper abdomen or thorax on account of 
the liver or lungs in these regions. 


The second feature of radiation of the pelvis is due to 
the presence of the ovary. The functional cells of this 
organ are the most radiosensitive of any in the body and are 
invariably destroyed by a dose of x-ray or radium that has 
any significant effect on a pelvic tumor. The inevitable loss 
of function of the ovary incidental to effective pelvic radia- 
tion is of paramount importance in the selection of methods 
of treatment of benign tumors in young women. In the 
presence of malignant tumors with the life of the patient at 
stake and in older women with the menopause established, 
the ovarian effect may be disregarded. 


Beside these general features, four points need to be con- 


sidered for each type of tumor. These are of great impor- 
tance. 


* Read before the Stated Meeting of The New York Academy of Medi- 
cine, February 7, 1935, as a part of a symposium: The Facts About 
X-ray and Radium Therapy. 
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(1) The first point is the amount of radiation required 
for the cure of each type of neoplasm. Under this head are 
included the question of relative radiosensitivity in malig- 
nant tumors and the effect of radiation castration in the 
benign tumors. 


(2) The second point is the special anatomy of each neo- 
plasm, including the usual site of metastasis in the malig- 
nant tumors and the position of the ovary in the benign 
ones. 


(3) The third point is the theoretical capacity of x-ray 
or radium to deliver the necessary dose to the tumor under 
the existing anatomic conditions. 


(4) The final point is the practical effect as indicated in 
the end results of treatment. 


These are the essential facts, although it cannot be 
claimed that data exists to supply the final answer to any 
of these points. 


The principles involved in the radiation of the benign 
and malignant tumors in the pelvis are entirely dissimilar. 
Whereas, in the malignant tumors the radiation must 
directly affect and destroy the tumor cells, the benign 
tumors are chiefly influenced by the indirect effect of the 
radiation upon the functional cells of the ovary. The com- 
mon benign neoplasms of the pelvis to which radiation may 
be applied are three in number, namely, fibroids of the 
uterus, endometriosis of the ovaries and peritoneum and 
hyperplasia of the endometrium. 


(1) Fibroids: Most authorities agree that the effect of 
radiation of uterine fibroids is produced for the most part 
indirectly by the radiation destruction of the functional cells 
of the ovaries. Certain experiments have been performed to 
show this, but it is also fairly obvious from two simple con- 
siderations. It is known that a fibroid will atrophy after 
ihe normal menopause, and its atrophy after the artificial 
ienopause can almost be assumed. Furthermore, a direct 
« feet of radiation on the fibroid itself is most improbable, 

'r no tumors of similar structure elsewhere in the body 
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would be affected by the amount of radiation given to the 
pelvis in the treatment of fibromyoma. For practical pur- 
poses, therefore, it may be assumed that the dose of radia- 
tion required for the treatment of a fibroid is that which 
will completely suppress the ovarian function. The full 
castration dose has been placed by various writers at 35 
per cent to 45 per cent of a skin erythema. Attempts to 
give less to produce either a temporary amenorrhea or an 
amenorrhea without complete loss of all the endocrine 
activity of the ovary have not attained an accepted position 
in fibroid therapy. To give more than this amount may 
cause no harm, but no increased effectiveness can be ob- 
tained, until many times the usual dose is given. 


The anatomical problem involved in the radiation treat- 
ment of fibroids is based on the position of the ovary. To 
deliver 45 per cent of a skin erythema to the ovaries is 
easily possible by any number of different x-ray techniques 
which need not be discussed here. It is also possible to 
destroy the function of the ovary with radium in the uter- 
ine cavity in most cases, but in the presence of large fibroids 
the ovaries are often displaced. In these cases, the radia- 
tion which reaches them from the uterine cavity may be 
insufficient. In general then, x-ray is the most universally 
applicable and satisfactory radiation method of treating 
fibroids. 


The results of radiation treatment of fibroids should be 
practically perfect if the cases are correctly selected. The 
selection can be properly made only if it is constantly borne 
in mind that the only improvement that can be expected 
is that resulting from the loss of ovarian function. There 
are two chief effects of the ovarian suppression. 


First, the menstrual periods will cease. Hence patients 
complaining only of excessive but regular periods, due to 
an increase in size of the uterine cavity or to a pelvic conges- 
tion will be relieved. On the other hand, if there is irregu- 
lar bleeding due to pathologic hemorrhage from the local 
disease of a sub-mucous or necrotic fibroid, the bleeding will 
usually continue. 
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The second effect is an atrophy of the smooth muscle 
fibres of the uterus and its smooth muscle tumors. The re- 
duction to be expected may be taken as roughly propor- 
tional to the atrophy of the normal uterus muscle after the 
menopause. Very cellular myomas may shrink more, very 
fibrotic tumors somewhat less. Few tumors will disappear 
entirely and in very large growths the shrinkage may be 
insufficient to eliminate all symptoms. Hence, tumors caus- 
ing symptoms on account of great size must usually be 
excluded from the radiation group and are better treated 
by surgery. 


The disadvantage of radiation of the pelvis in young 
women with fibroids has already been touched upon. In 
older women radiation is also contraindicated for fibroids 
because here the ovarian function is already gone and any 
symptoms present are due to special complications of the 
fibroids which will often be unaffected by radiation. 


There should be no quarrel between the surgeon and 
radiologist over the treatment of fibroids. As experience 
accumulates, the indications will become clearly defined for 
each type of therapy. In practice, however, both surgeon 
and radiologist are apparently prejudiced in the favor of 
the method of treatment with which they are familiar. 
Accordingly, we find the percentage of cases treated by 
radiation in any series of fibroids may vary from as low as 
10 to as high as 90 per cent. 


We have reviewed the methods of therapy employed at 
the Roosevelt Hospital in the last twenty years. These are 
shown in the accompanying chart (Fig. 1), which gives the 
type of treatment employed in 3,334 cases. Radium was 
first available in the clinic in 1917 and was used very little 
at first. A peak in its use was attained in 1923 when 
approximately a third of the cases were treated by radia- 
tion. Since that time the indications for radiation have 
become more restricted. A second point shown by the chart 
is tlle tendency toward conservation of the ovarian function 
as indicated by the number of cases in which myomectomy 
was performed or ovarian tissue preserved. It is my impres- 
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Ficure 1—Trends in the treatment of fibromyoma of the uterus. 
3334 Cases from the Roosevelt Hospital, 1915-1934. 


sion that the reduction in incidence of radiated cases has 
not been due so much to a loss of confidence in this agent of 
therapy as to a desire on the part of the doctor, or possibly 
the patient, to preserve ovarian function. 


(2) Endometriosis: The effect of radiation on endo- 
metrial growths of the tube, ovary and peritoneum is again 
. produced by the indirect means of a suppression of the 
ovarian function. Primary radiation of endometriosis is 
rarely possible owing to difficulties in diagnosis, but when 
symptoms persist after a conservative operation, radiation 
is better than a second laparotomy. X-ray is the radiation 
method of choice and the dosage is similar to that used for 
fibroids, except that here a temporary amenorrhea with 
small doses of x-ray may be tried. The successful treatment 
of endometriosis giving symptoms after a conservative 
operation has been reported by Albrecht, Seitz and others. 
It has been satisfactorily employed in a short series of cases 
at the Roosevelt Hospital. 


(3) Endometrial Hyperplasia: The last benign neo- 
plasm, if it may be called such, is the diffuse glandular 
cystic. hyperplasia of the uterine mucosa. This is a very 
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frequent cause of uterine bleeding at or near the meno- 
pause and evidence exists to show that it results from an 
excessive stimulation of the endometrium by the follicular 
hormone of the ovary. The treatment is by radiation, the 
dose required being the amount necessary to destroy the 
function of the ovary. This can be accomplished by x-rays, 
but radium can be very conveniently used since the uterus 
is not enlarged and a curettage is invariably necessary to 
exclude the possibility of cancer. 


MALIGNANT TUMORS 


As has been noted, the radiation of malignant tumors of 
the pelvis is based on entirely different principles from 
those noted for benign growths. Here the radiation must 
produce its effects directly upon the malignant cells. This 
tissue is many times more resistant to radiation than the 
highly sensitive functional cells of the ovary. Treatment of 
cancer of the pelvic organs, when it fails, does so because 
the required dosage of radium or x-ray cannot be delivered 
to all tumor cells without the incidental destruction of nor- 
mal tissue. 


(4) Cancer of the Cervi#: Cancer of the cervix is the 
most common type of malignant pelvic neoplasm and is the 
one for which radiation is apparently the best suited. 


The amount of radiation required to kill all the cells of 
a cancer of the cervix is not definitely known. The earlier 
belief in a so-called carcinoma dose of 110 per cent of a skin 
erythema gives certainly too low a figure, for if this were 
true, practically all of the cases now receiving deep x-ray 
therapy should be cured. Schmitz has estimated the lethal 
dose at 150 to 170 per cent of a skin erythema for squamous 
cancer and 100 per cent for the so-called basal cell car- 
cinoma. Lahm noted a wider range of radiosensitivity, with 
variations from one-third to four skin erythema doses. Cer- 
tain observations indicate that in some instances at least, 
the lethal dose for cervical cancer may be still higher, for 
Viab!e cells have been reported in the cervix itself after 
radiition at points which have theoretically received as 
muc as ten or more threshold erythema doses. 
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That there is a difference in the radiosensitivity of differ- 
ent types of cervical cancer is probable, but the greatest 
diversity of opinions exists as to which are the most favor- 
able types. Adler and Lahm, for example, considered the 
mature forms to be in general the most radiosensitive, while 
Healy and Cutler reported the undifferentiated types to be 
the most favorable to radiation. The majority of recent 
workers have found rather little difference in the prognosis 
of the different types: 


In the accompanying chart (Fig. 2) are assembled the 
figures from four American and five German clinics on the 
curability by radium of different histological types of cervi- 
cal cancer. Grade I includes the adult, prickle cell or ripe 
forms; Grade II, the transitional, plexiform and medium 
ripe forms, and Grade III, the spindle cell, anaplastic or 
unripe types. The entire group is composed of 1,327 cases. 
The differences between the cure rates in the four groups is 
scarcely significant so that it can only be said that at pres- 
ent the histologic grade is of doubtful value in prognosis. It 
is interesting to note also that the curability of adenocarci- 
noma, a supposedly radioresistant type, is essentially the 
same as the others. The first fact in regard to the radiation 
treatment of cancer of the cervix is therefore that at least 
four erythema doses must be given to all areas of the pelvis 
in which cancer cells may exist, regardless of the type of 
tumor present. 


FIGURE 2 


COLLECTED STATISTICS ON THE EFFECT OF THE HISTOLOGICAL 
TYPE ON THE CURE BY RADIATION OF CERVICAL CANCER 





Grade I Grade II Grade III 
Prickle Cell Transitional Spindle Cell Adeno- 
Adult Plexiform Anaplastic carcinoma 
Reif Mittelreif Unreif. 


Cases Cures Cases Cures. Cases Cures Cases Cu res 
American literature 188 22% 294 24% 136 27% 57 23% 
German literature. . 182 25% 201 23% 205 25% 114 22% 
Total 1327 320 23% 23% 341 26% 171 22% 
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The pathologic anatomy of cancer of the cervix is the key 
to the failure of treatment in many instances. When cancer 
is strictly limited to the cervix, the disease is usually cur- 
able by either radium or surgery, but this group includes 
only about a tenth of the cases. In another fifth the disease 
has extended to the parametria close to the uterus and is still 
accessible to radium placed in the cervix or to expert sur- 
gical treatment. These two groups include practically all 
of the cases that can conceivably be cured by the use of 
radium placed locally in the cervix or vagina. This concep- 
tion explains why the reports from most radiation clinics 
consistently indicate a cure rate of from 20 to 25 per cent 
of the cases. The exact method of application of radium is 
of relatively secondary importance and no technique of 
radium applied locally is capable of overcoming the physi- 
cal difficulties imposed by the anatomic distribution of the 
disease in the remaining cases. 


The iliac lymph nodes to which cancer of the cervix tends 
to spread lie at a distance of 7.0 to 12.0 cm. from the cervix. 
Their distance from the fundus of the uterus will vary, 
depending upon the position of that organ. The iliac nodes 
are involved according to Bonney in 40 per cent of the cases 
he operated upon. His operability was about 60 per cent. 
If one may assume that the nodes are involved in all of the 
inoperable cases of cancer of the cervix, then the cancer has 
spread to this region in 70 per cent of the cases of primary 
cervical cancer at the time of first admission. The distance 
which separates the iliac nodes from the cervix practically 
eliminates any effect from radium placed in the cervix. 
The second fact to be noted in the problem of cervical cancer 
is that to improve materially the results of treatment a 
lethal dose must be given throughout the pelvis to points 
7 to 12 centimeters from the cervix. 


It is this problem with which radiation in cervical cancer 
is at present chiefly concerned. One possible solution is the 
division of the x-ray dosage into multiple small treatments 
given over a course of three to four weeks. As an example 
of such a method is the technique employed at the Roosevelt 
Hospital for the treatment of cervical cancer, which is 
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similar to that in use in many clinics. The radium treat- 
ments are given in general according to the Stockholm plan 
of two applications with an interval of four weeks between 
them. At each application 100 mgs. in three platinum 
filtered capsules are inserted for 30 hours, the total dosage 
being therefore 6,000 milligram hours. Between applica- 
tions the patient is treated with high voltage x-ray. Four 
large fields are employed, each field receiving five treat- 
ments of 400 r units each, or a total of 2,000 r units. 


Such a method gives the equivalent in r units of at least 
3 - 4 skin erythemas throughout the pelvis, which is within 
the theoretical range at which the cancer may be destroyed. 
It must be emphasized, however, that this treatment has 
been delivered over a month’s time, and the theoretical 
lethal dose of cervical cancer is even less well understood 
for the divided dose than for the massive dose method. Far 
more x-ray can be tolerated by the skin when given by such 
a method, but it is also probable that the tumor itself can with- 
stand a somewhat higher total dose. The effectiveness of 
the divided dose technique depends upon increasing the 
difference between the effect on the tumor and on the nor- 
mal tissue. To what extent this occurs is not exactly known. 


Nevertheless, the third fact about radiation in the treat- 
ment of cervical cancer is that only by x-ray or radium at a 
distance can the vital iliac nodes be reached. It remains 
undetermined whether division of the dose, increased volt- 
age or other technical changes can accomplish the destruc- 
tion of cancer cells at this point. 


The final point, that concerning the practical results of 
treatment, should be an important one. I had intended to 
review the published end results for the last five years and 
to present to you a comprehensive summary. It had |een 
my opinion that end results were the essential facts which 
the program called for. The literature of the last five years 
was actually reviewed, but the greater part of this material 
proved to be quite useless, partly because of the inconsisient 
method of reporting, but also because of the obvious prej- 
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udice with which both surgeons and radiologists have pre- 
sented their work. Accordingly I am showing but briefly 
certain collected statistics. 


FIGURE 3 


COLLECTED STATISTICS ON THE ABSOLUTE CURE 
RATE OF CERVICAL CANCER 





Surgery and 
Radiation Radiation 


Total 5 Year Total 5 Year 
Cases Cures Cases Cures 
Heyman—1927 5806 19.1% 3512 16.3% 
Pankow—total cases to 1930.... 11133 16.7% 8918 17.2% 
Pankow—recent cases to 1930... 7366 19.0% 1598 19.0% 
Major reports of 1930-1934 4679 27.8% 3735 23.6% 








Figure 3 shows the gradual improvement in results over 
the course of the last seven years. The first figures were 
those compiled by Heyman in 1927 and show a cure rate of 
19 per cent for cases treated by surgery, and of 16.3 per 
cent for cases treated by radiation. The second and third 
lines include a summary of reports compiled by Pankow in 
1930. Finally there have been added the results from twelve 
outstanding clinics as published in the last five years. The 
radiation figure of 23.6 per cent is compiled from the recent 
figures of Heyman in Stockholm, Lacassagne of Paris, Voltz 
of Munich, Eymer of Heidelberg, Schmitz of Chicago and 
Healy and Ward of New York. The surgical figure of 27.8 
per cent comes from the figures of the University Clinic of 
Berlin, the first University Clinic of Vienna and the work 
of Stoeckel, Bonney and Lynch. 


(a) Surgery: The high percentage of surgical cures in 
this table are derived for the most part from clinics which 
are 10w combining surgery with radiation. Surgery as a 
sing'e form of therapy has disappeared except from dis- 
tric; where radium or x-ray are unavailable. 


(1) Surgery in Combination with Radiation has re- 
mai:cd the method of choice in many of the larger clinics 
of certral Europe. By this method the operable cases are 
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treated by the extended radical hysterectomy, especially by 
the vaginal approach, and receive in addition preoperative 
or postoperative x-ray or radium. The operability varies 
from 40 per cent to 60 per cent. The inoperable cases are 
treated by radium and x-rays as are such cases in any radio- 
logical clinic. 


The results obtained by this combined method of treat- 
ment are far better than most Americans realize. Large 
series of cases from Berlin and Vienna indicate a cure rate 
of approximately 30 per cent of all cases coming to the 
clinics. One thing is certain, however, namely, that only the 
most experienced operators can hope to attain such results. 
For the occasional surgeon the death rate is undoubtedly 
high and the cures very rare. 


(c) Radium alone as a substitute for surgery was a 
method generally in use five years ago. In many clinics 
consistent five year cure rates of 20 to 25 per cent were 
obtained. The total cures produced by radium or hysterec- 
tomy in operable cases remained statistically about the 
same. The immeasurable advantage of radium is found in 
the effect on the inoperable case, and in its low mortality. 
Collected statistics (Pankow) show a primary mortality 
for radium of 2 per cent, for vaginal hysterectomy of 7 
per cent, for the abdominal hysterectomy of 15 per cent 
(Fig. 4). 


(d) The addition of high voltage «x-ray to the other 
methods of treatment offers the one substantial hope of 
increasing the cure rate. Treatment of cancer of the cervix 
by large doses of x-ray is of recent date, and most of the 


FIGURE 4 


PRIMARY MORTALITY IN THE TREATMENT 
OF CERVICAL CANCER 





Cases Deaths Mortality 


Abdominal hysterectomy 1665 301 18.0% 





7.7% 


Vaginal hysterectomy 1293 89 To 
Radiation 8918 (205) 2.3% 
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radiological clinics in this country and abroad have not 
yet reported the effects on the five-year cure rate of the 
intensive use of x-rays. Lacassagne’s reports, however, indi- 
cate that a real benefit may result, since his last figures 
showing cures in 35 per cent of all cases have been ascribed 
to the effect of roentgen therapy. 


Radiological experience with the remaining types of 
malignant pelvic neoplasm is much less definite. 


(5) For Carcinoma of the Corpus little is known of the 
actual radiosensitivity in terms of specific doses of x-ray. 
In certain clinics, as for example that of Paris, the belief 
is held that adenocarcinoma is a radioresistant tumor. 
This view is as vigorously denied in other institutions. The 
most anaplastic type is said to be more radiosensitive, but 
on account of its much greater tendency to metastasize, 
this type is less frequently cured. 


Two anatomical problems are met with. First, in the 
large or irregular uterus with adenocarcinoma it may be 
difficult to apply radium in such a way that the entire 
cavity will be adequately radiated. This point has been 
emphasized recently in an article by Sampson of Albany. 
In the advanced cases with extension to the peritoneum the 
anatomic problem is once again that of delivery of adequate 
radiation by x-rays to large areas. 


Radium in carcinoma of the corpus may be used as an 
adjunct to surgery or as a substitute for surgery. As a 
preliminary to surgery radium has been employed to pre- 
vent spread of loose particles of tissue at the time of opera- 
tion and possibly to radiate adjacent parts of the para- 
metrium. Whether this procedure has a significant effect 
has not been proven. 


As an entire substitute for surgery, radium can undoubt- 
edly cure a considerable number of cases of corpus cancer. 
For surgery alone the absolute cure rate has varied from 
24 per cent to 58.8 per cent, the average being 41.07 per 
ceni. In 1931 Pankow found that the absolute cure rate for 
radiation varied from 12.5 to 71 per cent, the average being 
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36.3 per cent. In compiling statistics from the reports of 
the last five years I found that the average had risen ‘o 
39 per cent for radiation (Fig. 5). Although statistics with 
such a wide range of variation are not very significant, it is 
notable that radiation is rapidly approaching surgery in 
the treatment of carcinoma of the fundus of the uterus, and 
may eventually replace it. 


FIGURE 5 


COLLECTED STATISTICS ON THE ABSOLUTE CURE 
RATE OF CoRPUS CANCER 





Surgery Radiation 
Total 5 Year Total 5 Year 
Cases Cures Cases Cures 
Pankow—total cases to 1930... 448 688 36.3% 
Major reports of 1930-1934.... ~~ 337 39.4% 








(6) Cancer of the Ovary: The radiosensitivity of ovarian 
cancer shows a wide variation from the extreme sus- 
ceptibility of the rare embryonal types to the relative 
resistance of the common papillary adenocarcinomas. The 
anatomical problem is a most difficult one, for extension of 
ovarian carcinoma to the upper abdomen is early, and 
heavy radiation can rarely be given in this region. 


The local application of radium has little place in the 
treatment of ovarian cancer, for a very extensive area has 
to be covered by radiation. The favorable results from 
radiation in ovarian cancer are said to be found in certain 
cures by postoperative x-rays and the amelioration and 
prolongation of life in inoperable cases. Series of such cases 
are of necessity difficult to control. It is certain that sur- 
gical excision is still the essential of successful treatment. 


For the less common types of pelvic malignancy radiation 
may also be indicated. For sarcoma of the uterus x-ray has 
been employed as a palliative or postoperative procedure. 
For cancer of the vulva radium has not met with favor as a 
method of treating the primary growth, but x-ray las 
received recognition for the treatment of the nodes either as 
the single method of treatment or as a prophylactic pro- 
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cedure following surgical excision. The relation of radia- 
tion to carcinoma of the vagina is similar to that for cancer 
of the cervix. 


In conclusion the following may be said : Radiation meth- 
ods of treatment have steadily gained favor in the treat- 
ment of gynecological tumors, but most important work 
still remains to be done. This includes a study of the actual 
amounts of radiation required to kill cancer cells of differ- 
ent types and a more constant consideration of the areas 
to which unrecognized extension may have occurred. To 
deliver an adequate dose to these areas, new methods of 
x-ray and radium application must be devised. Finally, a 
careful observation of the cases and accurate, standardized 
reporting of cases is essential if the effects of different 
methods of therapy are to be recognized. 
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GRENZ-RAY AND RADIUM THERAPY* 
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During the past two decades there has been considerable 
change in the status of these three agents relative to their 
use and their therapeutic value in dermatology. X-rays 
will be discussed first. 


X-RAYS 


The notable difference in status is that x-rays are em- 
ployed less frequently and less empirically. There are 
several reasons for this change, reasons that will now be 
enumerated and elucidated. 


There has been an improvement in apparatus, instru- 
ments of precision and technic. The changes in this respect 
consist in the adoption of an international unit of radia- 
tion intensity known as the roentgen, symbolized by the 
small letter r, and the manufacture of ionization dosimeters 
of the thimble type, calibrated in roentgens, suitable for 
use in practice by physicians who have received adequate 
training. 


Before the advent of the roentgen and the practical dosi- 
meter, dosage was standardized, determined and controlled 
by visible skin reactions plus certain electrical factors or 
constants such as spark-gap length, peak voltage, milli- 
amperage, time and distance from the source of radiation to 
the skin. This indirect method stood the test of time and its 
reliability is sufficient for safety and for therapeutic 
results, but not for accurate scientific experimentation. 


* From the Skin and Cancer Unit, New York Post-Graduate Medical 
School and Hospital, Columbia University. 
liead before the Stated Meeting of The New York Academy of Medi- 
cine, February 7, 1935, as a part of a symposium: The Facts About 
X-ray and Radium Therapy. 
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The method is still in use and it will be many years before 
it becomes obsolete, but an increasing number of derma- 
tologists are combining this method with the more sensitive 
and more accurate ionization method. Whereas formerly, 
quantity was recorded in terms of erythema, to which many 
operators gave a different interpretation, it is now recorded 
in roentgens, a term which has a definite, universal signifi- 
cance, plus quality which is recorded either by effective 
wave lengths (spectrometry) or half value layer in milli- 
meters of aluminum. This improved technic has permitted 
more accurate and uniform experimental work by numer- 
ous investigators in various countries and a more reliable 
evaluation of comparative, contemporaneous effort. With- 
out going into further detail, suffice it to say that more is 
known about the biologic and therapeutic effect of x-rays 
than ever before. The therapeutic advantages, disadvan- 
tages, limitations, safety and dangers of the agent are now 
well established. This in turn, has led to a more intelligent, 
rational, conservative and less empirical use of x-rays by 
dermatologists. 


Another reason for the less frequent use of x-rays in 
dermatology is the fact that the specialty, during the past 
two or three decades has increased enormously in compre- 
hensiveness. The dermatologist of the past was a mor- 
phologist, an “externist.” Most modern dermatologists are 
well trained in the science and art of medicine and surgery, 
in laboratory work, in the scientific approach, in physical 
therapy and in the highly specialistic requirements of 
dermatology and syphilology. The older dermatological 
literature is replete with articles dealing with clinical 
impressions. The more recent literature contains a con- 
stantly increasing number of articles based on scientific 
experimentation and comparative statistics. During the 
past twenty years, as a result of work of this kind, much 
has been learned about the systemic and local etiology of 
many dermatoses and new, successful therapeutic measures 
have been discovered for diseases for which x-rays were 
formerly the method of election. The result of all this is 
that the well-trained modern dermatologist is much more 
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comprehensive. He possesses greater therapeutic resource- 
fulness, and he is capable of discriminating therapeutic 
' judgment. 


A few examples will be given. Years ago x-rays were 
considered the best therapeutic procedure for certain warts, 
lichen planus, acne vulgaris, certain clinical types of cutane- 
ous tuberculosis, eczema, basal-cell epithelioma, keloid and 
other skin conditions. It is now known that approximately 
the same percentage of common warts can be made to dis- 
appear by any of several non-destructive methods—even by 
suggestion, some aver. A considerably higher percentage of 
plantar warts have been cured with electrosurgery than 
with x-rays or radium. Comparative statistics for acne vul- 
garis are both interesting and instructive but too compli- 
cated to be detailed here. X-rays are now considered suit- 
able only for selected cases. For many years the treatment 
of lichen planus was under controversy. Certainly the 
impression prevailed that x-rays not only gave the best 
results but that they were almost a specific—but it was only 
an impression and an erroneous one. It is now known that 
mercury and arsenic, when properly employed, often give 
quicker results, and that the percentage of prompt and per- 
manent cures obtained with x-rays is considerably smaller 
than was formerly thought. Various types of cutaneous 
tuberculosis and allied conditions are now treated more suc- 
cessfully with tuberculin, heliotherapy, diet, hygiene and 
other general medical measures and conventional derma- 
tological therapy. There was a time when dermatologists 
and radiologists treated nearly every case of basal-cell epi- 
thelioma with x-rays and radium. Now, a constantly in- 
creasing number of physicians realize that the successful 
management of cancer, even basal-cell epithelioma, requires 
adejuate experience with every established therapeutic 
method and the ability to judge, through clinical and micro- 
scop ical study, the type, grade of malignancy and the radio- 
Sens tiveness of the lesion. Only in this way can a physician 
sele:t the method or methods most suitable for the particu- 
lar case. Years ago almost every case of eczema was treated 
wit! x-rays. This was done partly because the agent so 
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frequently produced at least temporary relief, partly ‘e- 
cause it was the path of least resistance, and partly becaiise 
less was known about this polymorphous affection then 
than now. The eczema of our forefathers has been divided 
into eight or ten varieties or clinical entities. Recognition 
of variety affords clues to etiology, mechanism involved and 
best method or methods of management. It no longer 
suffices to state that x-rays are indicated in eczema; they 
are indicated or contraindicated according to type and 
objective and subjective symptoms. Keloid is another ex- 
ample. It is now known that it is unwise to apply more than 
a definite amount of x-rays or radium to a keloid or hyper- 
plastic scar regardless of whether or not improvement 
occurs. In many instances better results are obtained with 
some surgical procedure combined with judicious irradia- 
tion. Formerly, practically all cases of scalp ringworm 
were treated with x-rays. In recent years thallium acetate 
has been used successfully for this purpose but it has been 
found to be too dangerous except for selected cases. More 
important is the discovery that tinea tonsurans, when 
caused by certain fungi, is amenable to topical treatment, 
whereas when caused by other fungi x-ray treatment is 
necessary. Therefore, the modern routine is first to detect 
and identify the causative fungus and select the treatment 
accordingly. 


In spite of the foregoing statements, it can still be said 
that x-rays constitute the most useful single remedy in the 
dermatological armamentarium. They are useful in ap- 
proximately eighty skin affections. For the most part they 
are now employed as an adjuvant, or when other methods 
fail to effect relief. In many diseases they afford temporary 
relief only; in others, the result may be temporary or per- 
manent; in still others, the result is very uncertain, there- 
fore the treatment is experimental. Finally, there are dis- 
eases for which, as yet, there is no other remedy equal to 
x-rays in efficacy. 

The well-informed dermatologist knows what diseases, 
and what variety and stage of each disease, should receive 
x-ray treatment; he knows when to use them as an adjuvant 
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and when to depend on them partly, largely or solely; he 
knows when to begin and when to stop treatment ; he knows 
the amount necessary for each disease and the quantity that 
can be safely administered ; in other words, he knows all the 
advantages, disadvantages, possibilities, limitations, indica- 
tions and contraindications, all of which has led to a much 
more conservative and intelligent use of the remedy. 


Technic, indications and contraindications are now well 
established and can be taught. It is difficult, often impos- 
sible, to teach judgment. Today, irradiation injuries are 
seldom caused by well-trained dermatologists. When such 
men do have a bad result it is most often the result of faulty 
judgment. 


So-called indirect methods of x-ray therapy have been 
recommended for some of the generalized dermatoses. For 
instance, x-rays have been applied to the region of emer- 
gence of the spinal nerves in cases of lichen planus, sclero- 
derma, essential pruritus and other conditions; to the 
region of the thymus in cases of psoriasis; and to the lym- 
phatic glands in cases of lupus erythematosus. Good results 
have been reported by some investigators while others have 
obtained indifferent or poor results. At the present writing 
the consensus of dermatological opinion is that these meth- 
ods are of questionable value. As a routine, when a disease 
is treated with x-rays, the radiation is applied directly to 
all areas of eruption. 


There has been a controversy as to whether unfiltered or 
filtered radiation should be employed as a routine. It is 
still a debatable topic. There are advantages and disad- 
vantages associated with either method. Suffice it to say 
here that practically all dermatologists utilize unfiltered 
radiation for routine purposes. A filter of from one to three 
millimeters of aluminum is used for thick lesions, deep 
lesions, for tissue that is comparatively radioresistant and, 
often, when very large doses are advisable or necessary. 
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THE RADIOACTIVE ELEMENTS 


In general, the remarks concerning x-rays apply, also, to 
radium therapy and need not be repeated. Radium has 
never been as useful to the dermatologist as has x-rays. This 
is due partly to expense, both money and time, but mostly 
because many dermatoses that are amenable to irradiation, 
involve extensive surface. Obviously, radium therapy is 
unsuitable for any but circumscribed areas. 


Until within recent years the efforts of most derma- 
tologists, in the field of radium therapy, were limited to the 
use of a half-strength, flat, radium element applicator or 
plaque which ranged in size from a dime, a postage stamp 
or larger. While such applicators are still used, their field 
of usefulness is exceedingly narrow. Some dermatologists 
possessed additional applicators of the same type but of 
various sizes and shapes ; and, also, radium element needles 
and tubes. Such equipment increased the range of therapeu- 
tic usefulness considerably. Radon therapy, that is, the use 
of tiny tubes of glass, gold or platinum, containing radon 
(radium emanation) which might be implanted in a lesion 
(interstitial therapy) or which could be employed as an 
applicator for external application, was available only to 
those dermatologists who were connected with institutions 
equipped with a large amount of radium, a radon labora- 
tory, a physicist, etc. Today it is possible for dermatologists 
to purchase or rent, at moderate cost, any quantity of radon 
in any type of applicator, from a commercial house, certain 
institutions and certain radiologists. Under adequate con- 
trol this scheme can be sanctioned. In the absence of such 
control it should be condemned. It is a blessing to humanity 
and a boon to the medical profession to have radon available 
to all physicians who are qualified to use it; but much more 
harm than good is likely to result by placing this invaluable 
but dangerous agent in the hands of physicians who lack 
necessary knowledge and experience. Particularly objec- 
tionable and dangerous are diagnosis and instructions by 
mail, telephone and telegraph. 
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However, the point to be emphasized here is that derma- 
tologists are now being trained in the modern use of the 
radioactive elements. Radon and radium element appli- 
cators of any shape and size, containing any number of 
milligrams of radium element or millicuries of radon, with 
any degree of screening or filtration, are now available. 
Thus the scope of radium therapy in dermatology is now 
comparable with that of large institutions and radium 
specialists. 


In dermatology radium therapy is used mostly for 
selected cases of cutaneous malignant neoplasms, certain 
hypertrophies and benign new growths, selected cases of 
cavernous angioma and strawberry marks, and selected 
cases of leucoplakia and other precanceroses. 


GRENZ-RAYS 


Grenz-ray therapy is a recent acquisition, having been 
called to the attention of the medical profession by Bucky 
about ten years ago. Previous to Bucky’s work grenz-rays 
had been used in laboratories, and somewhat similar radia- 
tion had been employed therapeutically by Schultz and 
others as early as 1910. For several years subsequent to 
Bucky’s announcement there was a long-continued and 
unfortunate controversy regarding the nature of the radia- 
tion. It is now thoroughly established that grenz-rays are 
x-rays of a wave length longer than any heretofore used for 
therapeutic purposes. The beam is heterogeneous. Most of 
the radiation is absorbed by the epidermis and the upper 
layers of the derma, depending upon the thickness of these 
parts; but there are, also, wave lengths capable of consider- 
abie penetration, so that there is some absorption in the 
decp cutis and subcutaneous tissues. 


(renz-rays are much safer than are ordinary x-rays. No 
cases of third-degree radiodermatitis (indolent ulcers) have 
yet been recorded in spite of large doses—several or many 
thonsand roentgens. The reaction caused by doses ordi- 
nai'ly used in practice may be intense, but it is superficial 
anc, as a rule, repair is complete. Occasionally, however, 
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X-ray sequelae remain—persistent pigmentation, depig- 
mentation, atrophy and telangiectasia. It is possible that, 
in time, sequelae of a dangerous character may occur, 
namely, keratoses. The agent should be used only by those 
who possess technical and specialized clinical skill. 


Compared with ordinary x-ravs, the field of usefulness of 
grenz-rays in dermatology is small. With few exceptions 
grenz-rays accomplish nothing therapeutically that cannot 
be achieved with ordinary x-rays. Conversely, the latter 
are useful for many conditions for which the former cannot 
be used. The area of skin that can be exposed at one time 
is a circle having a diameter of about four centimeters. 
Obviously, as with radium, the method is unsuitable for the 
irradiation of universal, generalized or extensive eruptions. 
It is especially indicated when it is necessary to avoid 
injury to important organs and glandular apparatus in or 
under the true skin—hair roots, sebaceous and sweat 
glands, testes, eyes, etc. Even here, there are limitations. 
With heavy dosages, or repeated applications, enough of 
the shorter wave lengths may be absorbed by tissue below 
the epidermis to effect undesirable and, perhaps, serious 
injury. However, the method is comparatively safe and it 
is useful for many eruptions on the scrotum, eyelids and 
scalp—eczema, lichen planus, psoriasis, mycosis fungoides, 
lupus vulgaris, keratoses, superficial basal-cell epithelioma, 
etc. Grenz-rays may be used with comparative safety in the 
case of infants and children. 


Published reports of therapeutic results are, as yet, rather 
meager, they emanate from comparatively few investiga- 
tors, and the number of cases of any one disease is too small 
for satisfactory evaluation. Most of the favorable results 
have been obtained with large doses. There has been very 
little experience with small doses administered once weekly. 


Good results have been obtained occasionally in the. fol- 
lowing conditions: patches of eczema of various types, 
patches of lichen planus and psoriasis, localized essential 
pruritus, perléche, warts of several types, lupus vulgaris, 
tuberculosis verrucosa cutis, basal-cell epithelioma, super- 
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ficial cavernous angioma, strawberry mark, port-wine 
mark, the Kaposi type of sarcoma and a number of other 
conditions. 


Attempts have been made to influence various systemic 
affections by applying small doses of grenz-rays to eight 
areas on the trunk. The same scheme has been used, also, 
for some skin diseases, especially those that involve exten- 
sive surfaces, those that are characterized by remissions 
and exacerbations, and those that are caused by some sys- 
temic disturbance. Good results have been reported with 
this type of treatment in a number of diseases but the 
results have not been, as yet, sufficiently corroborated. 


At present, grenz-rays are considered a useful but not an 
indispensable therapeutic agent. Future events may or may 
not make a modification of this statement necessary. 





THE ROENTGEN RAY TREATMENT OF TUMORS 
OF THE BRAIN AND SKULL* 


Cornetius G. Dyke 
New York 


It was my original intention to discuss the roentgen ray 
treatment of a number of types of nervous diseases, but it 
has been necessary to forego this aim and limit myself to 
the subject of tumors of the brain and skull due to the 
shortness of the time at our disposal. It is my belief that 
all intracranial tumors (pituitary tumors excepted) should 
be removed surgically if possible. 


That roentgen rays are of aid in the treatment of cer- 
tain intracranial tumors there can be no doubt; on the 
other hand, in other tumors the roentgen rays have not 
the slightest effect on the symptoms or the course of the 
disease. I have observed this many times in the past five 
and one half years at the Neurological Institute. The tu- 
mors which have responded to this mode of therapy are: 
Pituitary adenomas, all the various types, eosinophil, chro- 
mophobe, basophil and mixed adenomas, medulloblastomas, 
some astrocytomas, fibroblastic meningiomas, hemangi- 
omas of bone, hemangioblastomas, angiomas of the brain 
and multiple xanthomas. The glioblastomas multiforme 
will occasionally respond to this mode of treatment. The 
neoplasms which do not react favorably to roentgen ther- 
apy are: acoustic neurinomas, bucco-neural pouch tumors 
(Rathke pouch tumor, craniopharyngioma, suprasellar 
cyst) and many of the gliomas such as oligodendroglioma, 
astroblastoma or ependymoma; also dermoid cysts, epi- 
dermoids and the meningiomas with the exception of the 
fibroblastic type. 


Before discussing the treatment of the sensitive neo- 
plasms it is probably well to consider some other aspects 
of the problem. The roentgen therapy of tumors of the 


* Read before the Stated meeting of The New York Academy of Medi- 
cine, February 7, 1935, as a part of a symposium: The Facts About X-ray 
and Radium Therapy. 
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brain should be done, with few exceptions, only after the 
diagnosis has been made by microscopical examination. 
In other words, the roentgenologist should know the his- 
tological nature of the tumor before therapy. Further- 
more, it is advisable to treat cerebral neoplasms only after 
a cranial decompression has been provided. This is due 
to the fact that severe intracranial reactions may follow 
this form of therapy. Thus, there are a number of reports 
in the literature where a roentgen treatment was followed 
by coma, violent headache, vomiting and even death. These 
accidents are infrequent, but nevertheless it is advisable to 
have the patient in the hospital during the first series of 
treatments to determine the degree of reaction the patient 
will have following the prescribed dose. Thus, if untoward 
symptoms develop following treatment, active therapy to 
combat the increased intracranial tension can be instituted 
at once if the patient is in the hospital whereas consider- 
able delay of such therapy would occur if the patient were 
not hospitalized. Caffeine sodium benzoate, intravenous 


hypertonic glucose and magnesium sulphate given either 
by mouth or rectum are indicated, the latter in the less 
severe cases. 


The onset of vomiting, increased visual difficulties, psy- 
chic phenomena or headache should cause one to be ex- 
tremely cautious in administering more therapy. Fur- 
thermore, to minimize the occurrence of unfavorable reac- 
tions to the treatment, not more than fifty per cent of an 
erythema skin dose should be given at any one sitting. 


Another point that comes to mind is the necessity for 
an exact localization of the lesion. Prior to nineteen hun- 
dred and twenty, an accurate localization of the neoplasm 
was often lacking even after an exploratory operation, but 
since the advent of encephalography and ventriculography, 
a ‘efinite localizing diagnosis can almost always be made. 


rom the above it is evident that one must be sure a tu- 
ior is present, where it is and what its histological nature 
is before roentgen therapy is given. . Without further re- 
irks the radio-sensitive tumors may be considered. 





394 BULLETIN of THE NEW YORK ACADEMY of MEDICINE 


Pituitary Adenomas. Four varieties of this tumor are 
now recognized, three of which, the eosinophil, chromo- 
phobe and mixed adenoma are common. The remaining 
type, the basophil adenoma is rare. In my experience each 
of these types is radio-sensitive to practically the same 
degree although in some clinics it is felt that the chromo- 
phil adenoma is the most responsive. In discussing the 
matter of radio-sensitivity of these tumors, it is my impres- 
sion that the patients with a short history have done bet- 
ter following therapy than those with a history of several 
years. 


What can the patient expect from radiotherapy? Several 
years ago Dr. Clarence Hare and I studied twenty cases 
in detail. From this material it was found that in twenty- 
five per cent of the patients there was marked improvement 
of vision, while in an additional fifty per cent the vision 
remained stationary for a period varying from five months 
to a year. The general symptoms such as headache, leth- 
argy, diplopia and fatigability were relieved in seventy- 
five per cent of the cases. Often headache is the most dis- 
tressing symptom and it is surprising how frequently it 
will disappear within forty-eight hours after a single fifty 
per cent dose of roentgen rays. In twenty-five per cent of 
the cases the vision continued to decrease in spite of treat- 
ment. One explanation for this is that about twenty per 
cent of pituitary adenomas are cystic and of course the 
roentgen rays will have no effect in these cases. No doubt 
you are interested to know how long these favorable re- 
actions may be expected to last. This can be predicted 
only in a general way, but in many instances the beneficial 
effects of radiation may last for years. 


I have chosen two cases for demonstration. The first 
one has a chromophil eosinophilic adenoma and the second 
a chromophobe adenoma. These illustrate the favorable 
effect of radiation over a period of five vears and four and 
a half years respectively. 


Case 1.—Advanced acromegaly. Bitemporal hemianopia 
with constricted nasal fields; headache. Roentgen therapy. 
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Moderate improvement in vision and relief of headache. 
Observation period, fiwe years. 


W. W., a man aged 34, was admitted to the Neurological 
Institute in the service of Dr. E. G. Zabriskie on October 
13, 1929. He complained of failing vision, bitemporal 
headache, muscular fatigability and gain in weight. In 
1924, he first noted an enlargement of his hands and feet, 
and this progressed until they attained a tremendous size. 
During the following five years he gained eighty pounds 
(36.3 kg.) and was dull and lazy. Direct questioning re- 
vealed that he also had polyuria, polydipsia and loss of 
libido during this five year period. In 1928, one year prior 
to admission, he was first troubled with bitemporal head- 
ache, and the vision in both eyes began to fail. These symp- 
toms increased in severity during the ensuing year. 


The patient weighed two hundred and forty-eight pounds 
(112.5 kg.) and had advanced acromegaly, with huge hands 
and feet. The visual acuity in the right eye was 20/40, and 
in the left it was reduced to the ability to see gross move- 
ments of the hands. The visual fields showed bitemporal 
hemianopia with a constriction of the nasal fields, more 
marked in the left eye. Both optic discs were somewhat 
paler than normal, and the pupils were equal and reacted 
well to light. Roentgenograms of the skull revealed a defin- 
itely enlarged sella turcica with the posterior clinoid pro- 
cesses displaced backward and the floor depressed. The 
sella turcica measured 24 by 18 mm. Roentgen examina- 
tion of the hands revealed typical acromegalic changes in 
the bones. The tolerance for carbohydrates was decreased 
and the basal metabolic rate was minus 16. 


Roentgen therapy was instituted on October 29, 1929 
and was continued intermittently until February 1931. 
During that period the patient received six series of treat- 
ments. The headache subsided almost immediately after 
the first treatment and a gradual improvement occurred in 
the visual acuity and the visual fields. The general im- 
provement was such that he was able to return to work. 
When last seen in January 1935, after more than five years 
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of. observation, the visual fields had enlarged so that both 
nasal fields were complete as tested on the tangent screen. 
Perimetric tests showed the vision extending completely to 
the normal limits of vision in the nasal fields and into the 
lower quadrants of the temporal fields. The acuity in the 
left eye had improved from the ability to see movements 
of the hands to 20/20, and in the right eye from 20/40 to 
20/15. The patient stated that the headache was much 
less severe and less frequent and that he was able to do 
a full day’s work at his plumbing trade. The acromegalic 
signs of course persisted, but showed no obvious advance. 
He lost nine pounds (4.1 kg.). Libido was still markedly 
decreased. 


Comment.—When this patient was first seen, he was 
entirely disabled ; vision was greatly reduced and blindness 
seemed imminent. The improvement has continued for 
over five years, he is able to work and he leads a comfort- 
able life. This patient is placed in the group with improve- 
ment of vision and relief of the general symptoms. We 
would emphasize the fact that he has not received roentgen 
treatments since February 1931 and that in spite of this, 
the improvement has continued. 


Case 2.—Adenoma of the pituitary gland; no operation. 
Bitemporal hemianopia with diminished visual acuity; 
severe headache. High voltage roentgen therapy. Com- 
plete relief of symptoms and return of visual acuity and 
visual fields to normal. Four and one-half year period of 
observation. 


E. Q., a man, aged 32, was admitted to the service of 
Dr. C. A. Elsberg on July 12, 1930. In February, 1930, he 
first noticed blurring of vision in the temporal field of the 
left eye. This was accompanied by mild occipital head- 
ache. His vision continued to fail so that in June, 1930, 
he could see only shadow movements with the left eye and 
objects appeared blurred in the temporal half of the right 
eye. At the time of examination, headache was so severe 
that he was compelled to stop work as an electrician. The 
libido was greatly diminished. 
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A glandular disturbance was evident by the deficiency 
of hair on the body, overdevelopment of the breasts and an 
enlarged thyroid gland. The patient was 5 feet, 7 inches 
(170.2 em.) in height and weighed 173 pounds (78.5 kg.). 
Both pupils reacted sluggishly to light. The left optic disc 
was somewhat pale; the right appeared normal. Visual 
acuity in the left eye was limited to the ability to see gross 
movements in the nasal field; that of the right eye was 
20/30. The visual fields showed temporal hemianopia in 
the right eye and only a very small nasal field in the left 
eye. Roentgen examination of the skull showed the sella 
turcica to be slightly deformed. Metabolic studies showed 
the basal rate to be minus 18 and the tolerance for carbo- 
hydrates to be slightly increased. 


Irradiation was begun on July 18, 1930 and five days 
later some improvement was noted in the visual fields. In 
a short time the headache was relieved. Six months later, 
after three series of roentgen treatments, the field of vision 
of the right eye was practically complete and the visual 


acuity was 20/20. The patient was entirely free from 
headache. Treatment was continued and with improve- 
ment in the fields the patient was able to return to work. 
During the summer of 1931, he was able to play tennis and 
golf without difficulty. In January, 1935, four and one- 
half years after the first treatment, he was entirely free 
from symptoms and his vision was subjectively normal. 
The visual fields as tested on the perimeter showed the peri- 
pheral vision to be practically complete. The libido had in 
the meantime returned to normal. 


Comment.—The effect obtained in this case was remarkable 
and has persisted for four and one-half years. This is the 
best result we have observed and may be due to the early 
institution of therapy. 


Gliomas. The gliomas have been subdivided into a 
number of groups by the neuropathologists. Thus, there 
are astrocytomas, glioblastoma multiforme, oligodendro- 
gliomas, medulloblastomas, ependymomas, pinealomas and 
several other types. These tumors, as many of you know, 
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comprise about forty-two per cent of all intracranial neo- 
plasms. It is difficult to remove them entirely by means 
of surgery for various reasons which need not be discussed 
here. However, it is my belief that a glioma should first 
be attacked surgically and followed later by radiotherapy. 


To my knowledge there is no report in the literature of 
a proved case of glioma of the brain which has been cured 
by radiotherapy. Then why do we continue to treat gliomas 
of the brain in this way? There are two answers; first, 
because radiation is the only form of therapy left to offer 
a patient following incomplete surgical removal; and 
secondly, x-radiation apparently does have a restraining 
effect upon the growth of some types of glioma. I feel in 
regard to the second reason that giving x-radiation is some- 
what comparable to the giving of digitalis to the patient 
with cardiac decompensation or morphine for the relief of 
pain. In using digitalis or morphine the object is not to 
repair the basic pathological process, but to alleviate symp- 
toms. This is what is accomplished in part with x-radia- 
tion in many patients with gliomas of the brain and the 
inevitable outcome is delayed for variable periods of time. 
Often during the postoperative period the patients live a 
happy and comfortable life. However, after a certain peri- 
od, these patients begin to lose ground, and symptoms such 
as headache, vomiting, choking of the discs and paralysis 
of an arm or leg increase. I then advise them to try another 
series of roentgen ray treatments and it is gratifying to 
note how often within forty-eight hours after a single treat- 
ment the headache subsides and the vomiting lessens. In 
other patients this occurs only after they have received the 
whole series of treatments. Because of the beneficial effects 
of radiotherapy it is now instituted shortly after operation. 
Furthermore, the patient will often be benefited by a single 
series of treatments for two to six months after which he 
may have a relapse. An additional series of treatments is 
then administered with probably again some relief from 
symptoms of increased intracranial pressure. This may be 
repeated three or four times. But finally, roentgenotherapy 
is of no value and death usually follows shortly. In the 
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meantime, the patient has been able to live fairly comfort- 
ably for a period of six months to several years and the 
time during which the patient is miserable and acutely ill 
is shortened. 


The roentgen technic used in treating the supra-tentorial 
tumors is as follows: Three or four portals are used, the 
rays being directed toward the lesion. Treatments are 
given every other day until a one or one and one-half eryth- 
ema dose (800 r units measured in air equals an erythema) 
has been applied to each portal. In this way 3200 r to 
4800 r units are given over a period of 16 to 25 days. The 
factors used are 200 kilovolts, 8 ma., 50 cm. distance, 
1 mm. Al. and % mm. Cu. filter; 40 minutes equals 800 r 
units. These factors are used throughout unless otherwise 
specified. 


Medulloblastomas. Several years ago Dr. Elsberg insti- 
tuted more conservative measures in the treatment of these 
highly malignant tumors of the cerebellum. It was his 
feeling that since they could not be removed in toto and 
since they often recurred in several months’ time following 
operative interference, more conservative measures were 
indicated. He felt, therefore, that patients suspected of 
having a medulloblastoma should have a suboccipital de- 
compression and enough tissue removed for proper histo- 
logical studies. Following this, the patients were to re- 
ceive vigorous roentgen therapy to the cerebellum and 
spine because otherwise these tumors not infrequently be- 
come implanted in the basal cisterns or spinal subarach- 
noid space. Since that time this idea has been carried out 
and the results apparently have been as good as those from 
radical surgery. 


The roentgen technic used in the treatment of these 
patients is as follows: The suboccipital region is divided 
at the midline, thus allowing the use of two lateral portals. 
The roentgen rays are directed toward the midline through 
a portal 8 x 8 em. in size. The treatments are given on 
alternate days and fifty per cent of an erythema dose is 
given to each portal. Following this, the entire spine is 
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radiated as a prophylactic measure. I know of no case 
which has developed spinal symptoms since we have used 
this procedure. 


Glioblastoma Multiforme. This neoplasm is a rapidly 
growing one common in middle-aged adults. It occurs in 
the cerebral hemisphere and its course is short, usually 
around twelve months. A considerable number of these 
tumors have been treated and only a few of them have 
shown a favorable reaction to roentgenotherapy. 


Astrocytoma. The astrocytomas are slow-growing tum- 
ors. Many of them have a life history of five or more years 
and it is difficult to be sure of the effect of radiotherapy on 
this type of tumor. However, it appears that in some cases 
roentgenotherapy causes the tumor to grow more slowly 
and it seems to me that it makes many of these patients 
more comfortable during their illness. In some of these 
cases in particular, the headache is relieved, vomiting con- 
trolled and even the paralysis of an extremity lessened for 
atime. It is therefore our procedure to treat all patients 
harboring an astrocytoma as there is no way of pre- 
dicting from the histological preparations which neoplasms 
of this type will or will not respond. 


Meningioma. The meningiomas are as a class resistent 
to the roentgen rays. There is only one type, the fibro- 
blastic meningioma, which is somewhat radiosensitive and 
it is worthwhile giving this type of tumor x-radiation when 
it has been impossible for the surgeon to do a complete 
removal. The roentgen technic employed is the same as 
that used for any other deep-seated tumor. 


Cavernous Hemangioma. During the past few years two 
hemangiomas of the skull have come into the series. One 
was a hard bony tumor of the frontal bone and was removed 
surgically. The other was a soft fluctuating mass about 
4 cm. in diameter. When the latter was punctured by a 
needle, bright red blood appeared in the syringe. This 
case was treated with the roentgen rays. Four series of 
treatments totaling 3200 r units were given to the mass 
over a period of six months. At the end of this time the 
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mass had decreased to about one-third its original size and 
had become bony hard. In addition, the patient’s attacks 
of headache, nervousness, fainting spells and tremor of the 
left hand disappeared and she has no complaints at the 
present time. 


Cerebral Angioma. These are of two types, the arterio- 
venous and the venous. Not infrequently the only symp- 
tom produced by these lesions is convulsions and in two 
patients the number and severity of the convulsive attacks 
were greatly lessened after several series of roentgen ray 
treatments. The cases which responded were venous angi- 
omas. Others of the same roentgenological appearance 
have been treated with no apparent benefit. This has also 
been true of a number of arterial angiomas, although Cush- 
ing reported one arterial angioma which became bony hard 
after radiation. 


The same factors are employed in treating patients with 
angiomas as in the other types of tumors. However, the 


dose at each treatment is decreased to one-fourth or one- 
fifth of an erythema and the treatments are given about 
once per week. 


Hemangioblastomas. The hemangioblastomas are infre- 
quent tumors which usually reside in the cerebellum. These 
tumors, like the other vascular neoplasms, show some re- 
sponse to roentgenotherapy. 


Xanthomatosis. (Schiiller’s Disease, Christian’s Syn- 
drome, Pick-Niemann’s Disease, Lipoid Histiocytosis. ) 


Xanthomatosis is primarily a disease of the reticulo- 
endothelial system in which the endothelial cells become 
laden with lipoid material. These cells become deposited 
in masses in many organs of the body but the skull bones 
and meninges are affected in a high percentage of cases. 
The bones of the skull usually show multiple irregular de- 
fects in the roentgenograms and due to the accumulation 
of these masses of cells in and about the hypophysis, in- 
fundibulum and orbits, diabetes insipidus and exophthal- 
0s are common. 
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Roentgenotherapy applied to the defects of the skull 
causes a rapid healing of the involved areas. This is evi- 
dent in a few weeks’ time and is well established at the end 
of two months. Only the lesions which are actually in the 
path of the roentgen rays undergo repair. Additional de- 
fects may appear in the other bones of the cranium so that 
it is necessary to treat the areas as they become visible. 
Sosman was the first to describe this finding. 


If diabetes insipidus is present the roentgen rays should 
be directed to the pituitary gland and hypothalamic region. 
Since this is a chronic illness it is necessary to give small 
doses of roentgen rays so that the skin will not be injured. 
Therefore, doses of one-eighth to one-tenth of an erythema 
should be used weekly or bi-weekly. Since many of the 
lesions are several centimeters below the skin surface, high 
voltage is necessary. 


Metastatic Carcinoma. Metastases to the brain from 
other organs is not uncommon, but our material is too 
limited for comment except to say that an occasional 
patient does well with radiotherapy. 


CONCLUSIONS 


1. Roentgenotherapy not infrequently controls and is 
often of great benefit in the treatment of pituitary 
adenomas and is likewise of great benefit in the treat- 
ment of xanthomatosis. 


. It is of considerable aid in the treatment of the venous 
angiomas and some astrocytomas and hemangioblasto- 
mas and is of some aid in treating medulloblastomas, 
glioblastomas, the fibroblastic type of meningioma and 
some cases of metastatic malignancy. 


. Roentgenotherapy is of no aid in treating acoustic 
neurinomas, bucco-neural pouch tumors, dermoids, 
epidermoids and many of the gliomas such as the 
ependymomas, oligodendrogliomas and astroblast- 
omas. 





A SKIN TEST TO SUGGEST THE DIAGNOSIS OF 
RECOVERED TYPHUS AND THROMBO- 
ANGIITIS* 


Cuarites GoopMaN 


The incidence of gangrene during convalescence, or fol- 
lowing the recovery from typhus fever had been empha- 
sized by the earlier writers, such as Jordanus of the 18th 
Century and followed in the 19th Century by Von Hilde- 
brand, Bliim Deppisch, Graber, Aspelin and others. 


Reports describing outbreaks during the Serbian cam- 
paign 1913 and 1914, as well as those covering the World 
War record the same findings. 


A study of the epidemiology of typhus fever shows dis- 
tinctly that in countries where the disease is quite common, 
thrombo-angiitis obliterans is also abundantly found. On 
the other hand, in countries where typhus fever is lacking 


or rarely present, the latter condition is usually less 
frequent. 

A number of investigators abroad, including Wolffe, 
Wiener, Fraenkel, Brauer, Jochmann and others, as well as 
Wolbach in this country, have stressed the fact that the 
infection often has a predilection for the intimal lining of 
the vessels of the extremities. 


Based upon these studies, I presented a hypothesis before 
the meeting of the New York County Medical Society in 
March, 1916, that thrombo-angiitis obliterans was a late 
manifestation of a previous typhus infection. Since that 
time, Zinsser has offered evidence for the belief that the 
virus of typhus may remain latent in the system for an 
indefinite period. 


Through the courtesy of Dr. William H. Park, I have 
recently undertaken, in conjunction with Dr. Maurice 
Brodie, further studies as to the possible etiological rela- 
tionship of thrombo-angiitis obliterans to a typhus fever 


* Read before the Section of Medicine, May 21, 1935. 
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infection. This evening we wish to present a preliminary 
report of our observations as to how a series of skin tests’ 
made with formalized Rickettsia suspension in cases of 
thrombo-angiitis obliterans compares with a series of 
similar tests in cases of recovered and convalescent typhus 
and in a series of so-called normals. 


The vaccine for this purpose was furnished us through 
the courtesy of Dr. Zinsser, from the Department of Bac- 
teriology and Immunology, of Harvard University. The 
technique consisted in an intra-cutaneous injection of from 
0.1 to 0.2 c.c. of the vaccine on the palmar aspect of the 
forearm. As controls, a Proteus X 19 filtrate and a formal- 
ized suspension of tunica vaginalis from healthy guinea 
pigs were used. 


The tests were given to a series of 11 cases who had had 
typhus fever ; in one case the diagnosis had been established 
six months previously, and in the others from one to eight 


years before. These cases were obtained through the 
courtesy of Dr. J. Rosenbluth, of the Bureau of Com- 
municable Diseases of the Department of Health. 


In all cases, the diagnosis of typhus was confirmed by a 
positive Weil-Felix reaction with the exception of one in 
which the test had not been carried out. For the controls, 
17 adults with no previous history of typhus fever were 
given similar skin tests. The patients were observed for 
24 and 48 hours after the injections were made. It was found 
that none of the controls gave any reaction, whereas all of 
the eleven with a previous history of typhus infection 
showed an erythematous, indurated area from 1 cm. to 
4 cm. in diameter. Another individual similarly tested one 
week after convalescence likewise gave a positive reaction 
2 cm. in diameter. 


These results suggest that patients recovered from typhus 
fever display a sensitivity to Rickettsia bodies, as is indi- 
cated by the observations reported. Although this series 
is a small one, these findings suggest that the skin sensi- 


1 Proc. Soc. Exp. Biol. & Med., May, 1935. In press. 
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tivity lasts a considerable length of time. Whether or not 
this constitutes an evidence of a latent infection with 
Rickettsia bodies, must yet be determined. 


In a second series of 17 adults with thrombo-angiitis, 
some with, and others without gangrene, the skin test was 
similarly made. For the controls, Proteus X 19 filtrate was 
used in 13 cases, and a suspension of tunica vaginalis in the 
remaining 4. In all the series of cases, we observed at the 
end of 24 hours, a positive reaction with Rickettsia, and a 
uniformly negative reaction with the control material. 


SUMMARY 


We have submitted evidence based upon a skin test with 
formalized Rickettsia suspension for the possibility that 
thrombo-angiitis obliterans is related to a previous typhus 
fever infection. 


DISCUSSION 


Dr. Park: I had not really intended to discuss this 
because I have only been an onlooker and really all I think 
I can say is that I have admired the quiet persistence with 
which Dr. Goodman has carried on this idea, sometimes for 
years not being able to go a bit further with it. And I am 
very glad, with Dr. Brodie’s help and Dr. Zinsser’s help, 
that he seems to be reaching a successful conclusion where 
his ideas will be granted by all to be correct. 


Dr. BropiE: I don’t feel that I have anything to add to 
this. I can just say that the evidence seems to indicate that 
there is a sensitivity developed after typhus infection to 
the Rickettsia bodies which are evidently the etiological 
agent, and that this sensitivity is present in thrombo- 
angiitis obliterans cases, which would suggest that perhaps 
these cases are the same, etiologically, which is strength- 
ened by the fact that two cases have shown evidence of 
thrombo-angiitis obliterans. 


I might say in a fairly acute case we have tested yester- 
day, there is evidence that this test shows up very soon after 
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the infection. This test which is positive for typhus infec- 
tion seems to indicate that it is a specific test for an infec- 
tion with Rickettsia bodies. 


Dr. SAMUELS: I would like to ask Dr. Goodman if these 
are the cases of thrombo-angiitis which he studied at my 
clinic and if so what were the results in cases of arterio- 
sclerosis? 


Dr. SILBERT: I am not in a position to discuss the skin 
tests as such. However, it has been my opportunity to see 
really hundreds and hundreds of cases of angiitis obliterans. 
The clinical evidence that thrombo-angiitis obliterans is in 
any way related to typhus seems to me meagre, indeed. 
Undoubtedly, cases have come from Russia where typhus 
may be very frequent which might show thrombo-angiitis 
obliterans, but there are hundreds of cases that have come 
from other countries than Russia and hundreds of cases 
developed in the United States. And taking a careful his- 
tory of these cases as they come one is impressed with the 
fact that there is no history, very much, of any febrile dis- 
ease which might possibly have been typhus. So that the 
clinical evidence that thrombo-angiitis obliterans results 
from typhus, on that basis falls down. 


I had an opportunity to discuss with Dr. Goodman his 
ideas and I asked him, “Is it your idea that thrombo-angiitis 
obliterans represents an active typhus, or is it the result of 
a typhus which is entirely quiescent or entirely withheld 
or healed?” He said he felt that this was still an active 
typhus, a different form perhaps but still an active form of 
typhus. I said, “How do you then account for the fact that 
in hundreds of cases that have been observed carefully for 
years and years up to twelve years, the cessation of the use 
of tobacco causes an absolute cessation in the progress of 
the disease?” 


His only answer to that was, “Does it?” 


Well, I followed these cases very carefully. I have 
actually seen over a hundred cases of thrombo-angiitis 
obliterans. I have never seen the disease in a non-smoker. 
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I have never seen progression of the disease in a patient 
who, once gotten into good condition, has not smoked ; and 
any of those patients who resume smoking after once being 
put in good condition, within a short time will again mani- 
fest evidences of the disease. 


The evidence that it is due to typhus is very, very meagre. 
The evidence that it is due to smoking is overwhelming, I 
mean in those individuals who are susceptible to tobacco. 
But without the use of tobacco it is my opinion that the 
disease never develops, and it is also my opinion that the 
evidence that the disease has any relationship to typhus has 
not been definitely shown. 


Dr. HARKAVY: The observations of Dr. Goodman are of 
course interesting in the sense that they stimulate a great 
many questions. In the first place I am sorry I was late, 
but you said he had two cases who apparently had thrombo- 
angiitis only in addition to any other cases of typhus who 
did not and who gave a positive skin reaction to Rickettsia 
bodies. Now it is a curious fact that many other infectious 
diseases may be associated and followed by thrombosis of 
the vessels of the extremities. For example, typhoid fever. 
Everybody has seen typhoid fever associated with phlebitis, 
and other infectious diseases as well. In view of the fact 
that smoking is so very prevalent and in view of the fact 
that people in Russia frequently have typhus, there is no 
particular reason why patients who have had typhus should 
not develop thrombo-angiitis due to tobacco. As a matter 
of fact it is also possible, if you tested cases of thrombo- 
angiitis who have never had typhus fever with this strepto- 
coccus filtrate or any other organism which represented a 
past infection like typhoid, they would have either a posi- 
tive skin reaction, even if they had only had a positive 
Widal due to typhoid immunization. And would you draw 
a conclusion from that, that thrombo-angiitis, if it hap- 
pened to have occurred in these people, was due to typhoid 
or due to the fact that these people had a positive Widal and 
therefore it had to be due to typhoid? That type of reason- 
ing, while obviously it may seem logical, is not really in 
accordance with the facts. It is also possible that patients 
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with angiitis obliterans may have either a constitutiona! 
shock organ or may have a shock organ which is so as a 
result of previous infection. 


CHAIRMAN WEsT: I think we will have to stop the dis- 
cussion at this point. Dr. Goodman? 


Dr. GOODMAN : I am very glad Dr. Samuels is here. I want 
to express my gratitude in having had the opportunity of 
testing a number of cases from his clinic in which he had 
verified the diagnosis of thrombo-angiitis obliterans. 


With reference to the cases of arteriosclerosis, two of 
which also were furnished by his clinic, these were nega- 
tive, both to Rickettsia and the Proteus X 19 filtrate. 


With reference to Dr. Silbert’s statements, the question 
of history as demonstrated on the tables, there were two 
cases where the history of a typhus fever showed unmis- 
takable evidence of thrombo-angiitis. It is difficult to 
get a history from many of the cases of thrombo-angiitis 
because the majority of them are foreign born and of the 
peasant class, the type that come from countries such 
as Russia, Austria, Serbia and Roumania where it is very 
difficult to obtain a definite history of typhus fever. How- 
ever we know that typhus fever is in the epidemic stage in 
most of those countries practically all of the time, if not 
most of the time. 


The question of whether it is in a quiescent or active state 
can best be answered by mentioning again the statement of 
Dr. Zinsser who recently said that he believes the virus may 
remain latent in the body for an indefinite period and 
recrudescences may make their appearance from time to 
time. 


With regard to the tobacco question, most of these cases 
are foreigners and come from countries where the economic 
conditions are such that these people, although they may 
have the desire to smoke, haven’t anything to smoke, and 
if they do any smoking they acquire it when they come to 
this country where the cigarette is readily obtainable. 





SKIN TEST 409 


Dr. Harkavy emphasized the statements made in my pre- 
sentation. The controls, both the proteus as well as the 
tunica suspension test, proved to be negative in each and 
every instance of the cases shown in the table. These com- 
prised a group of normals as well as a group of arterio- 
sclerotics and several diabetic gangrenes. Of course, if we 
wish to discuss the various theoretical problems that arise 
in anything that is presented, we would never get any- 
where. I believe from the evidence presented that we are on 
the right track. 


I might add, Mr. Chairman, that in 1922 when Dr. 
Wolbach of Harvard published his monograph on typhus 
fever, I had two pathologists examine the vessels removed 
from amputated limbs for gangrene in cases of thrombo- 
angiitis, and both of these well-known pathologists reported 
that they had found Rickettsia bodies or Rickettsia-like bodies 
in the vessels, but at that time we did not know what 
Rickettsia bodies meant. More recently they have been 


shown to be living organisms and have been cultured in 
the animal and grown as well in tissue culture. 


See Pages 410-411-412, for List of Cases. 
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PROCEEDINGS OF ACADEMY MEETINGS 
MARCH 


STATED MEETINGS 
March 7 


I. Executive SEssion—a. Reading of the Minutes; b. Election of Members; c. Vote on 
proposed amendments to By-laws. 

II. PAPERS OF THE EvENING—Symposium: Angina Pectoris, with Special Reference to Coron- 
ary Artery Disease; a. General considerations, Emanuel Libman; b. Treatment of the 
patient, Harlow Brooks; c. Evaluation of surgical treatment, H. M. Marvin, New 
Haven; d. Discussion, Alexander Lambert, Marcus Rothschild, John Wyckoff. 


THE HARVEY SOCIETY (IN AFFILIATION WITH THE NEW YORK ACADEMY OF MEDICINE) 
March 21 


THe StxtH Harvey Lecrure, ‘The Relation of the Circulation in Voluntary and 
Plain Muscle to Activity,’ Prof. G. V. Anrep, Professor of Physiology, Egyptian 
University. 

This lecture takes the place of the second Stated Meeting of the Academy for March. 


SECTION MEETINGS 
SECTION OF SURGERY—March 1 

I. READING OF THE MINUTES. 

Il. PRESENTATION OF CasEs—a. 1. Pharyngoesophageal diverticulum. Two stage diverticu- 
lectomy ; 2. Large pharyngoesophageal diverticulum causing complete dysphagia. Two 
stage diverticulectomy. Recurrence; 3. Small pharyngoesophageal diverticulum; One 
stage diverticulectomy, William L. Watson; b. 1. Saddle embolus of bifurcation of aorta, 
with gangrene of lower extremities; Bilateral amputations; 2. Embolus of popliteal 
artery with resulting gangrene and amputation; 3. Tuberculosis of the sigmoid colon 
with perforated diverticulitis; Mikulicz resection and recovery; 4. Epiphyseal dis- 
location of head of femur, Closed reduction, Nelson W. Cornell; c. Case of chronic 
empyema, Pol N. Coryllos. 

. PAPERS OF THE EvENING—a. Relationship of pancreatic reflux to acute cholecystitis, 
Ralph Colp; Discussion, John Douglas; b. Rationale of treatment for chronic em- 
pyemas based on their pathogenesis, Pol N. Coryllos; Discussion, Carl Eggers. 


. GENERAL DiscussION. 


£ZCTION OF DERMATOLOGY AND SYPHILOLOGY—March 5 
. PRESENTATION OF CASES FROM Mr. Srinat HospIrAt. 
. MISCELLANEOUS CASES. 
. DiscusstON OF SELECTED CasEs. 


. Executive Session—Appointment of Nominating Committee; Examination of cases is 
limited to members and their invited guests. 


COMBINED MEETING OF THE NEW YORK NEUROLOGICAL SOCIETY and THE SECTION OF 
NEUROLOGY AND PSYCHIATRY—March 5 

I. PapERs OF THE EvENING—a. The effects of caffeine and depressant drugs on the highest 
integrative functions, Harold G. Wolff; Discussion, Lawrence S. Kubie; b. The 
function of the cerebellum from a clinical standpoint, Kurt Goldstein (by invitation) ; 
Discussion, Charles A. Elsberg, Henry A. Riley; c. Malignant hypertension. Report 
of results obtained by sympathectomies and rhizotomies, Alfred W. Adson, The Mayo 
Clinic (by invitation) ; Discussion, George J. Heuer, Charles A. Elsberg. 

Il. Executive SEsston—Section of Neurology and Psychiatry—Appointment of Nominating 

° Committee. 
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SECTION OF HISTORICAL AND CULTURAL MEDICINE—March 13 


. READING OF THE MINUTES. : 

. Papers OF THE EvENING—a. Medicine of the Viking times, Anna Tjomsland (by 
invitation) ; b. Alfred Grotjahn, founder of Social Hygiene, S. M. Rabson (by 
invitation) ; c. The early historical development of permanent extension in the treat- 
ment of fractures, Lester Blum (by invitation). 


. Generat Discussion. 
. Executive Session—Report of Nominating Committee. 


SECTION OF PEDIATRICS—March 14 
Papers from the Babies Hospital 

. PAPERS OF THE EvENING—a. Antistreptolysin titer in acute glomerular nephritis, John 
D. Lyttle, Elizabeth L. Jost (by invitation), David Seegal (by invitation) ; b. Vapor 
pressure of normal human blood by Hill's thermo-electric method, Robert W. Culbert 
(by invitation) ; c. Obesrvations on the nature of the serum proteins in nephrosis, 
Elvira Goettsch (by invitation); d. Diet, serum proteins and edema, A. Ashiey 
Weech (by invitation). 

. GENERAL Discussion. 

. Executive Session—Appointment of Nominating Committee. 


SECTION OF ORTHOPEDIC SURGERY—March 15 

. Executive Session—a. Reading of the minutes; b. Appointment of Nominating Com- 
mittee. 

. PRESENTATION OF TEN-MINUTE PaPERS—a. Treatment of fracture of the neck of the 
femur by wire fixation, David Telson (by invitation), Nicholas S. Ransohoff; b. 
1. Transplantation of Teres Major in obstetrical paralysis; 2. Bone block operation 
of the hip, J. B. L’Episcopo; c. A new type of reconstruction operation for old 
ununited fracture of the hip, Paul C. Colonna; d. Surgical relief of low back pain 
accompanied by sciatica, Percy W. Roberts; e. Operation for hallux valgus, Paul W. 
Lapidus (by invitation) ; f. A new treatment of osteomyelitis, Robert E. Humphries; 
g. An osteoclast for osteoclasis, David M. Bosworth; h. An operation for congenital 
dislocation of the patella, Charles H. Jaeger; i. A frame for the application of 
plaster jackets, Edgar D. Oppenheimer; j. A new fracture orthopedic table, William 
G. Doran (by invitation). 

. GENERAL Discussion. 

SECTION OF OPHTHALMOLOGY—March 18 

. InstrucTION Hour, 7:00 to 8:00 o’clock—Practical methods in orthoptic training, 
Truman Boyes (by invitation) . 

. DEMONSTRATION Hour, 7:30 to 8:30 o’clock—a. Demonstration of new moving picture 
fusion training apparatus, R. Townley Paton, Mr. Samuel Auchincloss, Jr. (by invi- 
tation) ; b. Display and demonstration of instruments and apparatus used in orthop- 
tics, Fifth Avenue Orthoptic Clinic assisted by Maynard C. Wheeler, Miss Stark, 
Miss Shackleton, Miss Behner, Miss Martin (by invitation) . 

. SECTION MEETING, 8:30 to 10:30 o’clock—a. Executive Session; 1. Reading of the 
Minutes; 2. Appointment of Nominating Committee; b. Scientific papers; 1. 
Orthoptic training—a phase of ophthalmic practice, Wm. Thornwall Davis, Wash- 
ington, (by invitation), (30 minutes) ; 2. Orthoptic training in relationship to oph- 
thalmic surgery, Avery D. Prangen, Rochester, Minn. (by invitation), (30 minutes) ; 
Discussion, LeGrand H. Hardy. 


SECTION OF GENITO-URINARY SURGERY—March 20 


. READING OF THE MINUTES. 

. Papers OF THE EvENING—a. Injuries of the kidney, George F. Cahill; b. Injuries of the 
bladder, Alexander R. Stevens; c. Injuries of the urethra, William R. Delzell; Dis- 
cussion opened by: Charles Gordon Heyd, Edwin Beer, Howard S. Jeck. 
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. GENERAL Discussion. 
. Exgecutive Sesston—Appointment of Nominating Committee. 


SECTION OF OTOLARYNGOLOGY—March 20 

. READING OF THE MINUTES. 

. ExgecuTIvE SEssion—a. Appointment of Nominating Committee; b. Presentation of 
memorials; 1. for Cornelius G. Coakley by John D. Kernan; 2. for Wendell C. 
Phillips by E. Prince Fowler; 3. for Harmon Smith by E. Ross Faulkner; Scientific 
Session. 

. PRESENTATION OF CasE—a. An observation on the treatment of osteomyelitis of the 
skull with report of a case, Clarence H. Smith; Discussion by Ward J. MacNeal, 
S. W. Gross (by invitation). 

. PAPERS OF THE EvENING—A Clinical Symposium; a. Two cases of early carcinoma of 
the larynx, and a number of cases of so-called adenoma of the bronchi, apparently 
cured by diathermy, John D. Kernan; Discussion by Arthur Purdy Stout; b. A 
series of cases of total laryngectomy for cancer, Robert E. Buckley; c. A series of 
cases of radical mastoidectomy with skin graft, Daniel S. Cunning (by invitation) ; 
d. A series of cases of radical nasal sinus operations, E. Ross Faulkner; Discussion 
opened by Duncan Macpherson. 

. GENERAL Discussion. 


SECTION OF OBSTETRICS AND GYNECOLOGY—March 26 
Open Meeting in Hosack Hall 
. READING OF THE MINUTES. 
. PAPERS OF THE EvENING—Symposium on Syphilis and Pregnancy; a. The role of de- 
partments of health in the control of syphilis, John L. Rice, Commissioner of Health ; 
b. The relationships of syphilis and pregnancy, J. Earle Moore, Associate Professor of 


Medicine, Johns Hopkins (by invitation) ; Discussion opened by Mortimer D. 
Speiser, R. Gordon Douglas (by invitation) ; c. Placental syphilis, James R. McCord, 
Professor of Obstetrics and Gynecology, Emory University School of Medicine (by 
invitation) ; Discussion opened by Eugene S. Coler; d. Some problems in the 
management of congenital syphilis, Thurman B. Givan, Clinical Professor of Pedi- 
atrics, Long Island College of Medicine (by invitation); Discussion opened by 
Isadore Rosen. 
AFFILIATED SOCIETIES 
NEW YORK ROENTGEN SOCIETY in affiliation with THE NEW YORK ACADEMY OF MEDICINE 
March 18 

I. PRESENTATION OF INTERESTING CASES. 

Il. PAPER OF THE EvENING—Encephalography, C. G. Dyke, Leo Davidoff (by invitation). 

III. Discusston—Charles Elsberg. 

IV. Executive SEssion. 

NEW YORK PATHOLOGICAL SOCIETY in affiliation with THE NEW YORK ACADEMY OF MEDICINE 

March 28 

I. PRESENTATION OF CasE REPORTS—a. Thrombo-lymphangitis of thoracic duct, S. H. 
Polayes ; b. Multiple aneurysms, probably syphilitic, associated with rheumatic carditis, 
A. Rottino, Henry J. Spencer (by invitation). 

II. PAPERS OF THE EVENING—a. Visceral lesions of scarlatina and related streptococcic 
infections, Lawrence W. Smith, Henry Brody (by invitation) ; b. Observations on the 
pathology of B virus, Albert B. Sabin (by invitation) ; c. Pathology of giant tuber- 
culosis cavities, L. E. Siltzbach (by invitation). 





NEW YORK MEETING OF THE SOCIETY FOR EXPERIMENTAL BIOLOGY AND MEDICINE 
UNDER THE AUSPICES OF THE NEW YORK ACADEMY OF MEDICINE—March 20 
I. Effect of Certain Agents on Cochlear Effect and Hearing, E. P. Fowler, T. W. Forbes 
(Introduced by J. W. Jobling). 
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II. Induced resistance to transmissible leukemia in mice, C. P. Rhoads, D. K. Miller. 
Ill. Effect of rapid infusion on venous pressure. A test of cardiac reserve, J. L. Caughey 
(Introduced by W. W. Palmer). 
IV. Inhibition of leucogenic activity in the rabbit by certain cyclic compounds, D. R. 
Climenko (Introduced by R. A. Hatcher). 
V. Blood sugar curves in normal and diabetic dogs after intravenous injection of insulin, 
B. N. Berg, J. McAfee, T. F. Zucker. 
VI. Phenol red clearances in the dog, J. A. Shannon (Introduced by H. W. Smith). 
VII. Phenol red clearance in man, W. Goldring, R. W. Clarke, C. Walsh (Introduced by 
H. W. Smith). 
VIII. Effect of low oxygen pressure on the blood picture of Necturus maculosus, A. S. 
Gordon (Introduced by E. Ponder). 





APRIL 


STATED MEETINGS 
April 4 


I. Executive Session—a. Reading of the Minutes; b. Election of Members and Fellow. 

II. PAPERS OF THE EvENING—Symposium on Headache; a. The role of diseases of the nasai 
accessory sinuses in headache, James W. Babcock (20 minutes) ; b. Ocular headache, 
Webb W. Weeks (20 minutes) ; c. Tobacco and drugs as a cause of headache, Alex- 
ander Lambert (20 minutes) ; d. Causes of headache in general, and as a symptom of 
tumors and other diseases of the brain, Frederick Tilney (20 minutes) ; e.- Drugs and 
other methods of treatment, Foster Kennedy (20 minutes). 


THE HARVEY SOCIETY (IN AFFILIATION WITH THE NEW YORK ACADEMY OF MEDICINE) 
April 18 
Tue SEVENTH Harvey Lecture, ‘‘Pneumothorax in the Treatment of Pneumonia,” 


Prof. Francis G. Blake, Sterling Professor of Medicine, Yale University. 
This lecture takes the place of the second Stated Meeting of the Academy for April. 


SECTION MEETINGS 
SECTION OF DERMATOLOGY AND SYPHILOLOGY—April 2 


. PRESENTATION OF Cases from the Good Samaritan Dispensary, Beth Israel Hospital, 
Seaview Hospital. 
. MISCELLANEOUS CASES. 
. Discussion OF SELECTED CASES. 
. Executive Sesston—Nomination of Section Officers and one member of the Advisory 
Committee. 
Examination of cases is limited to members and their invited guests. 


SECTION OF SURGERY—April 5 


. READING OF THE MINUTES. 

. PRESENTATION OF CasES—a. 1. Intussusception of lipoma of wall of ileum causing 
acute obstruction; 2. Appendix abscess with acute obstruction of terminal ileum, 
John J. Westermann, Jr.; b. 1. Osteomyelitis of the sternum; 2. Partial resection of 
the brachial artery and veins and embolectomy for embolus of the brachial artery, 
Joseph B. Stenbuck. 
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. PAPERS OF THE EvENING—a. Acute appendicitis in children, James H. Heyl, E. D. 
Truesdell; Discussion: Joseph H. Felsen, W. T. Doran; b. Acute postoperative 
necrosis of the liver (High temperature liver death syndrome), John E. Sutton, Jr. ; 
Discussion: Charles Gordon Heyd, Joshua E. Sweet, M. Touroff. 


. GENERAL DISCUSSION. 
. ExEcuTIve SEssioN—Nomination of Section Officers and one member of the Advisory 
Committee. 


SECTION OF NEUROLOGY AND PSYCHIATRY—April 9 


. PRESENTATION OF CasES—a. Diabetic exophthalmic dysostosis, S. Bernard Wortis, 
Clinical Presentation; Abner Wolf, Pathological Presentation; Cornelius G. Dyke, 
X-Ray Presentation (by invitation) ; Discussion: Thomas K. Davis, Bernard Sachs; 
b. Some results of neurological surgery, Abraham Kaplan (by invitation). 

. PAPERS OF THE EVENING—a. One hundred consecutive operations for trigeminal neuralgia 
in patients sixty to eighty years of age, Byron Stookey; Discussion: Foster Kennedy, 
Louis Casamajor; b. Modified technique for encephalography, John E. Scarff; Dis- 
cussion: Leo M. Davidoff, Cornelius G. Dyke (by invitation) ; c. Treatment of brain 
abscess associated with suppurative encephalitis, Joseph E. J. King; Discussion: 
Foster Kennedy, Israel Strauss; d. Endocrine therapy in a case of psychic disturbance 
related to the menstrual cycle, William A. Horwitz, Meyer M. Harris (by invitation) ; 
Discussion: Clarence O. Cheney, Howard W. Potter. 

Ill. Executive Sesston—Nomination of Section Officers and one member of the Advisory 
Committee. 


COMBINED MEETING OF THE SECTION OF PEDIATRICS and the SECTION OF ORTHOPEDIC SURGERY 
April 11 
I. PAPERS OF THE EvENING—a. Operative correction of rachitic deformities, Harry Finkel- 
stein; b. Vitamins in clinical pediatrics, Benjamin Kramer; c. Treatment of con- 
genital dislocation of the hip, Arthur Krida; d. Treatment of flat feet, James W. 
Toumey, Jr.; e¢. Xanthomatosis, Beryl H. Paige; f. Significance of poor posture and 
its treatment, Philip B. Wilson (by invitation) ; g. Prevention and treatment of acute 
anterior poliomyelitis, Maurice Brody (by invitation) ; Discussion: William H. Park; 
h. Operative treatment of post-poliomyelitic deformities, Joseph E. Milgram (by 
invitation). 
. GENERAL DISCUSSION. 
Executive Sesston—Nomination of Section Officers and one member of the Advisory 
Committee. 
SECTION OF OPHTHALMOLOGY—April 15 


. INstruCTION Hour, 7:00 to 8:00 o’clock—Anesthesia in ocular surgery, Walter S. 
Atkinson. 

DEMONSTRATION Hour, 7:30 to 8:30 o’clock—a. Slit lamp studies, Milton L. Berliner, 
Isador Goldstein, Wendell L. Hughes, Girolamo Bonaccolto, Gordon M. Bruce; b. 
Demonstration of all cases including those to be reported; c. Demonstration of ‘‘The 
Talking Book Reading Machine,’’ American Foundation for the Blind (by invitation). 

SECTION MEETING, 8:30 to 10:00 o’clock—a. Executive Session; 1. Reading of the min- 
utes ; 2. Obituary—Dr. Coleman W. Cutler, Alfred Wiener; 3. Nomination of Section 
Officers and one member of the Advisory Committee; 4. Report of Committee to 
formulate a program for the investigation of myopia in school children, Percy Friden- 
berg (by invitation) ; b. Clinical Session; 1. A case of auto blood injection in anterior 
chamter for tubercular iritis, Rudolf Denig (5 minutes) ; 2. A case of cyst on posterior 
surface of cornea, Mark Schoenberg, David Newman (3 minutes); 3. A case of 
epithelioma cured by excision and a Wheeler free skin graft, Daniel B. Kirby (3 
minutes; 4. A case of anomaly of pigment distribution at the optic disc, Wendell L. 
Hughes (3 minutes) ; 5. Radiographic changes in the orbit, six cases, Irving Schwartz 
(10 minutes) ; 6. A case of glioma of the optic chiasm, Raymond L. Pfeiffer (5 min- 
utes), (by invitation) ; 7. a. A case of blocking of the central retinal artery; b. A 





I 


Ill. 
. Exgcutive Sesston—Nomination of Section Officers and one member of the Advisory 


s 


= 


III. 
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case of hemorrhages of the retina, Samuel Forster (5 minutes), (by invitation) ; 8. 
A case of recurring vitreous hemorrhage, Richard T. Paton (3 minutes) ; 9. A case of 
optic atrophy following loss of blood, Walter F. Duggan (3 minutes), (by invitation) ; 
10. A case of bilateral buphthalmos associated with Naevus Flammeus, Charles A. 
Perera (3 minutes), (by invitation) ; 11. A case of cyst of the retina, John R. Jeppson 
(3 minutes), (by invitation). 

Moving pictures—The Elschnig technique of cataract extraction—as done by Professor W 

A. Boyce of Los Angeles, W. W. Weeks. 


SECTION OF MEDICINE—April 16 


. READING OF THE MINUTES. 
Il. 


PAPERS OF THE EvENING—a. Werner's Syndrome: a heredofamilial disorder with sclero- 
derm, cataract, canities and endocrine stigmatization, Victor H. Kugel (by invitation) ; 
Discussion: B. S. Oppenheimer ; b. The use of cevitamic acid (crystalline vitamin C) 
in the treatment of hemorrhagic diseases, Irving S. Wright, A. Lilienfeld (by invita 
tion) ; Discussion: Henry James Spencer; c. Basophilic hyperplasia of the pituitary in 
essential hypertension, Irving H. Pardee ; Discussion: Lewis F. Frissell. 

GENERAL Discussion. 


Committee. 
SECTION OF GENITO-URINARY SURGERY—April 17 


. READING OF THE MINUTES. 
. MemoriaL Appress—A tribute to Julius J. Valentine, Terry M. Townsend. 
. PRESENTATION OF INSTRUMENT—A self-locking cystoscopic stone or foreign body forceps 


with detachable handle, Irving Simons. 


. PRESENTATION OF Papers—a. Experimental studies in renal arteriography, Roy B. 


Henline; b. Surgery of the upper ureter, Alexander Randall, Philadelphia (by invi- 
tation) ; Discussion to be opened by: Nathaniel P. Rathbun, Oswald S. Lowsley. 


. GENERAL Discussion. 
. Executive Sesston—Nomination of Section Officers and one member of the Advisory 


Committee. 
SECTION OF OTOLARYNGOLOGY—April 17 


. READING OF THE MINUTES. 
. PRESENTATION OF CasEs—Presentation of a series of cases illustrating the first two 


papers of the evening, Arthur B. Duel, Thomas G. Tickle. 

PAPERS OF THE EvENING—a. The surgical repair of facial nerve paralyses, Arthur B. 
Duel ; b. The aftercare of surgical repair of the facial nerve, Thomas G. Tickle; Dis- 
cussion opened by: Isidore Friesner, J. Ramsay Hunt; c. Cribriform plate (olfactory 
groove) meningiomas and their early diagnosis, Charles A. Elsberg; Discussion opened 
by: Cornelius G. Dyke (by invitation). 


. GENERAL DiscussION. 
. Executive Sesston—Nomination of Section Officers and one member of the Advisory 


Committee. . 
SECTION OF ORTHOPEDIC SURGERY 
A meeting of the Section of Orthopedic Surgery was not held on the regular date, April 
19, for the reason that the Section presented a joint program with the Section of 
Pediatrics on April 11. 
SECTION OF OBSTETRICS AND GYNECOLOGY—April 23 
(Program arranged by the Staff of the Woman's Hospital) 
PAPERS OF THE EvENING (10 minutes each)—a. Complete postpartum inversion of the 
uterus with a follow-up and subsequent pregnancy, Ralph L. Barrett (by invitation) ; 


b. Diagnosis and treatment of missed abortions (Lantern slides), Lyman Burnham 
(by invitation) ; c. Collision tumors of the uterus (Lantern slides), Grete Stohr (by 
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invitation) ; d. Pituitary and ovarian stimulation for amenorrhea and oligomenorrhea, 
Harriet McIntosh (by invitation) ; e. Roentgenogram study of bladder and ureters 
associated with prolapse of the uterus and roentgenograms following vaginal hysterec- 
tomy in the same case (Lantern slides), William T. Kennedy; f. Endopelvic fascia 
(Lantern slides), Lilian K. P. Farrar; g. 1. Prevention of excoriation of the perineum 
from silver wire sutures; 2. Statistical study of hysterectomies for a period of five 
years (Lantern slides), Hermann Grad. 
Il. Discussion By: Wm. E. Caldwell, R. A. Hurd, M. A. Goldberger, Thomas C. Peightal. 
Ill. Exgcutive Sesston—Nomination of Section Officers and one member of the Advisory 
Committee. 
AFFILIATED SOCIETIES 
NEW YORK ROENTGEN SOCIETY in affiliation with THE NEW YORK ACADEMY OF MEDICINE 
April 15 
I. PRESENTATION OF INTERESTING CASES. 
II. PAPER OF THE EvENING—The non-infectious diseases of the hips in children, E. C. Vogt, 
Boston (by invitation). 
III. Discussion—To be opened by: M. Beckett Howorth (by invitation). 
IV. Executive SESSION. 
NEW YORK PATHOLOGICAL SOCIETY in affiliation with THE NEW YORK ACADEMY OF MEDICINE 
April 25 
I. PRESENTATION OF CASE REPORTS. 


II. PAPERS OF THE EvENING—a. Methods of grading mammary carcinomas compared with 
clinical outcome, Lawrence Sofian (by invitation) ; b. Studies of melanoma in tissue 
culture, Robert Chambers (by invitation) ; c. Pathogenesis of multiple tumors of the 
urinary tract, Russell S. Ferguson (by invitation). 


NEW YORK MEETING OF THE SOCIETY FOR EXPERIMENTAL BIOLOGY 
AND MEDICINE—April 17 
. Cell types found in Harding and Passey mouse melanoma grown in vitro, C. G. Grand 
(Introduced by R. Chambers). 
. Permeability of nuclear membrane to vital stains, L. Monne (Introduced by R. 
Chambers). 
III. Disposal of dyes by proximal tubule cells of chick mesonephros in tissue culture, R. 
Chambers. 
IV. A method for titrating the protective action of antimeningococcal serum, G. Rake. 
V. Immunological relationships of strains of filterable virus recovered from cases of 
human influenza, T. Francis, Jr. (Introduced by Rufus Cole). 
VI. Rate of lymph flow in edematous skin of cardiac and renal disease, P. D. McMaster. 
VII. Method for determination of cardiac output in man, S. A. Gladstone (Introduced by 
B. S. Oppenheimer). 
VIII. Estrogenic dihydroxy compounds in urine of pregnant mares, A. Wintersteiner, E. 
Schwenk, B. Whitman (Introduced by H. T. Clarke). 


IX. Exophthalmos in rabbits produced by oxyquinoline sulphate, H. R. Miller, H. Taub 
(Introduced by G. G. Ornstein). 
Annual meeting. Reports of tellers, auditors, and officers will be read. 


os 


— 
— 





MAY 


STATED MEETINGS . 
May 2 
!. Executive Sgssion—a. Reading of the minutes; b. Election of Members and Associate; 
c. Presentation of diplomas. 
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II. THE HERMANN MicHaeL Biccs MemortaL LecturE—‘‘Public Responsibility for Health,’ 
Thomas Parran, Jr., State Commissioner of Health, Albany. 


THE HARVEY SOCIETY (IN AFFILIATION WITH THE NEW YORK ACADEMY OF MEDICINE) 
May 16 
Tue ErcHtH Harvey Lecture, ‘‘The Isolation and Properties of Crystalline Pepsin 
and Trypsin,’ John H. Northrop, Member of the Rockefeller Institute for Medical Research, 
Princeton, New Jersey. 
This lecture takes the place of the second Stated Meeting of the Academy for May. 


SECTION MEETINGS 
SECTION OF SURGERY—May 3 


. Executive SEsston—a. Reading of the minutes; b. Election of Section officers and mem- 
ber of Advisory Committee; For Chairman, Condict W. Cutler, Jr.; For Secretary, 
William F. MacFee; For member of Advisory Committee, Guilford S. Dudley. 

. PRESENTATION OF CasEs—a. Mediastinal teratoma. Presentation of specimen, William 
T. Doran; Discussion: John V. Bohrer, Howard Lilienthal, Robert H. Hutchinson, 
Jr.; b. 1. Acute hemorrhagic pancreatitis. Drainage through gastro-colic omentum 
Recovery ; Discussion: John V. Bohrer, Ralph Colp, Abraham O. Wilensky, William 
T. Doran; 2. Acute hemorrhagic pancreatitis with perforation of transverse colon, 
associated with cholelithiasis. Ileostomy. Drainage, Edward Raymond Easton; c. 
Cases illustrating the paper of the evening, Lionel S. Auster. 

. PAPERS OF THE EVENING—a. Tumors of the male breast, Lionel S. Auster; Discussion 
opened by Frank E. Adair, Abraham O. Wilensky, Angelo M. Sala; b. A review of 
the established anesthetics (with analysis of deaths in New York for five years), 
Clifton W. Henson (by invitation) ; Discussion opened by Paul M. Wood. 





SECTION OF DERMATOLOGY AND SYPHILOLOGY—May 7 

. Executive Sesston—Election of Section officers and member of Advisory Committee ; 
For Chairman, Max Scheer; For Secretary, Frank C. Combes, Jr.; For member of 
Advisory Committee, John Frank Fraser. 

. PRESENTATION OF Cases from the a. New York Hospital and Cornell University Medi- 
cal College; b. City Hospital. 

. MISCELLANEOUS CasEs. 

. Discussion OF SELECTED CASEs. 
Examination of cases is limited to members and their invited guests. 


SECTION OF HISTORICAL AND CULTURAL MEDICINE—May 8 


. Executive Sesston—a. Reading of the minutes; b. Election of Section officers and mem 
ber of Advisory Committee; For Chairman, Jerome P. Webster; For Secretary, 
Reginald Burbank; For member of Advisory Committee, Russell L. Cecil. 

. PAPERS OF THE EvENING—a. Studies in Aneurism by William and John Hunter, Fenwick 
Beekman; b. Quaint obstetric practises of the XVIII and XIX centuries: Smellic, 
Burton and Scanzoni, Walter B. Mount. 


. GENERAL Discussion. 


SECTION OF PEDIATRICS—May 9 
Case Demonstrations from 8 to 8:30 

. Executive Sression—Election of Section Officers and member of Advisory Committee ; 
For Chairman, Bela Schick; For Secretary, Alexander T. Martin; For member of 
Advisory Committee, Harry Bakwin. 

. PRESENTATION OF SINGLE Case Reports—a. Bellevue Hospital—Tuberculous pleurisy 
with effusion associated with meningeal signs, Edith M. Lincoln; b. Bronx Hospital 
—Staphylococcus empyema in a two weeks old infant cured by aspiration, Philip 
Cohen (by invitation) ; c. Massive collapse of the lungs in early infancy, Bernard S. 
Denzer; d. St. Luke’s Hospital— Lung abscess with spontaneous rupture and cure, 
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Russell B. Scobie (by invitation) ; e. Roosevelt Hospital—Case of pneumococcic (type 
I) meningitis with recovery, Philip Van Ingen; f. Post-Graduate Hospital—Lactic 
acid bacillus meningitis in a new born infant, John D. Craig; g. Mount Sinai Hos- 
pital—Nodal rhythm in an eighteen months’ old infant, Sidney D, Leader; h. 
Unusual tumor of the skull, Murray H. Bass; i. Israel Zion Hospital—Hypothyroid- 
ism complicated by diabetes mellitus, Harry M. Greenwald, William S. Collens (by 
invitation) ; j. Lenox Hill Hospital—Calcification of the choroid plexus in a four- 
year-old child, Jacob L. Rothstein (by invitation) ; k. Morrisania City Hospital— 
Congenital atresia of the bile ducts with erythroblastosis and kernicterus, Harry D. 
Pasachoff (by invitation). 

THE SECTION OF NEUROLOGY AND PSYCHIATRY and THE NEW YORK NEUROLOGICAL SOCIETY 

May 14 

I. Executive SEsston—The Section of Neurology and Psychiatry; Election of Section 
Officers and member of Advisory Committee; For Chairman, Leon H. Cornwall; For 
Secretary, Abraham A. Brill; For member of Advisory Committee, C. Burns Craig. 

Il. PAPERS OF THE EvENING—a. Endocrine therapy in a case of psychic disturbance related 
to the menstrual cycle, William A. Horwitz (by invitation), Meyer M. Harris (by 
invitation) ; Discussion: Clarence O. Cheney, Howard W. Potter; b. The investiga- 
tion of taste and smell in diagnostic localization, Caesar Hirsh (by invitation) ; 
Discussion: Israel S. Wechsler; c. Pre-psychotic personality involutional melancholia, 
William B. Titley (by invitation) ; Discussion: Harry M. Tiebout; d. Heredity and 
environment. A study of a psychotic, George W. Henry (by invitation) ; Discussion: 
James H. Wall; e. Suicide and mental disease, Gerald R. Jameison; Discussion: 
Gregory Zilboorg. 

SECTION OF GENITO-URINARY SURGERY 

The following were elected at the April meeting of the Section: Chairman, Joseph 
A. Hyams; Secretary, Roy B. Henline; Member of Advisory Committee, C. Travers 
Stepita. 
There was no May meeting of this Section. 





SECTION OF OTOLARYNGOLOGY—May 15 
EXECUTIVE SESSION 
a. Election of Section Officers and member of Advisory Committee; For Chairman, 
Westley M. Hunt; For Secretary, Charles W. Depping; For member of Advisory 
Committee, Marvin F. Jones. 


SCIENTIFIC SESSION 

I. ParHoLocic Exuisit beginning at 7:30 o'clock in the patients’ room; a. Exhibit of types 
of neoplasm of the external and middle ear; b. Exhibit of types of malignant tumor 
of the nasal accessory sinuses, G. Allen Robinson. 

Il. CaAsE PRESENTATIONS at 8:30 o’clock—a. Presentation of cases and brief summary of 
end results of cases of neoplasm of the nasal accessory sinuses treated by surgery and 
radiation, G. Allen Robinson; Discussion opened by George A. Wyeth, J. Schwartz, 
D.D.S.; b. Demonstration of a device for the aid of the laryngectomized patient, 
James W. Babcock. 


III. PAPERS OF THE EvENING—a. Report of the acute infections of the middle ear and 
mastoid process of the Manhattan Eye, Ear, and Throat Hospital during 1934; their 
prevalence and virulence, John R. Page; b. Intrauterine and neonatal otitis, with 
report of a case of otitic meningitis, Frederick A. Hemsath (by invitation) ; Discus- 
sion by Edmund P. Fowler, Jr. (by invitation) ; c. Streptococcus hemolyticus bac- 
teremia with special reference to otolaryngologic conditions, Joseph L. Goldman 
(by invitation), Gregory Shwartzman; Discussion by Emanuel Libman. 

IV. GENERAL Discussion. 


SECTION OF ORTHOPEDIC SURGERY—May 17 


I. Executive Sesston—a. Reading of the minutes; b. Election of Section Officers and 
member of Advisory Committee; For Chairman, Walker E. Swift; For Secretary, 
Nicholas S. Ransohoff; For member of Advisory Committee, Leo Mayer. 
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Il. Papers OF THE EvENING—a. The relation of pathologic changes of the intervertebral 
disks to low back pain, David Sashin (by invitation) ; b. Serum phosphatase in bone 
diseases, Aaron Bodansky (by invitation) ; c. Pathologic anatomy of the symphysis 
pubis, Charles Sutro (by invitation) ; d. Miscellaneous observations from the x-ray 
laboratory, A. Ferguson (by invitation) ; e. Histo-pathology of synovial tissues, E. 
Bick (by invitation) ; f. Osteoid-osteoma, Henry L. Jaffe. 

Ill. Generat Discussion. 
SECTION OF OPHTHALMOLOGY—May 20 
In Commemoration of the Fiftieth Anniversary 
(Meeting held in Hosack Hall) 
ExEcuTIve SESsiON--8:00 o'clock—Election of Section Officers and member of Advisory 
Committee ; For Chairman, John H. Dunnington; For Secretary, LeGrand H. Hardy; 
For member of Advisory Committee, Webb W. Weeks. 

I. Historicac—a. The New York Eye and Ear Infirmary, Bernard Samuels; b. Brooklyn 
Eye and Ear Infirmary, P. Chalmers Jameson (by invitation) ; c. Herman Knapp 
Memorial Eye Hospital, Arnold Knapp; d. Manhattan Eye, Ear and Throat Hospital, 
Herbert W. Wootton. 

Il. Appresses—a. Reminiscences of fifty years in the practice of ophthalmology, George E. 
deSchweinitz, Philadelphia; b. Historical sketch of the Section of Ophthalmology, 
Percy Fridenberg (by invitation). 

An exhibit of historic interest will be given by the American Optical Company, E. B. 
Meyrowitz Surgical Supply Co., and George Tiemann and Company. 


SECTION OF MEDICINE—May 21 
I. Exgcutive Session—Election of Section Officers and member of Advisory Committee ; 
For Chairman, Paul Reznikoff ; For Secretary, Clarence E. de La Chapelle; For mem- 
ber of Advisory Committee, Robert F. Loeb. 

Il, PAPERS OF THE EvENING—a. Skin test to determine recovery from typhus fever and 
thromboangiitis obliterans, Charles Goodman ; Discussion: William H. Park, M. Brodie, 
Saul S. Samuels, Samuel Silbert, Joseph Harkavy; b. Allergic aspects of asthma, Robert 
A. Cooke; Discussion opened by Franklin A. Stevens (by invitation) ; c. Helium- 
oxygen mixtures in respiratory obstruction, Alvan L. Barach; Discussion opened by 
John D. Kernan. 

SECTION OF OBSTETRICS AND GYNECOLOGY—May 28 
Program Arranged by the Staff of the New York State Psychiatric 
Institute and Hospital 

I. Executive Sessiton—Election of Section Officers and member of Advisory Committee ; 
For Chairman, Walter B. Mount; For Secretary, Arthur M. Reich; For member of 
Advisory Committee, Harvey B. Matthews. 

II. Papers OF THE EvENING—a. Psychiatric disorders associated with pregnancy and child- 
birth, Clarence O. Cheney; Discussers: Orman C. Perkins, Harbeck Halsted; b. The 
influence of mental attitudes in child bearing, Frederick Dershimer (by invitation) ; 
Discussers: Howard W. Potter, Max D. Mayer, Harbeck Halsted; c. The Korsakow 
syndrome in pregnancy (Lantern slides), William Horowitz; Discussers: Israel Strauss, 
Alvan J. B. Tillman (by invitation). 

III. GgeneRAL Discussion. 

AFFILIATED SOCIETIES 
NEW YORK MEETING OF THE SOCIETY FOR EXPERIMENTAL BIOLOGY AND MEDICINE 
May 15, 1935 
I. Insusceptibility of young puppies to distemper virus, C. A. Slanetz (Introduced by 
A. R. Dochez). 
II. Inactivation of diphtheria toxin in vivo and in vitro by crystalline Vitamin C (ascorbic 
acid), C. W. Jungeblut, R. L. Zwemer. 

Ill. Colony morphology of tubercle bacilli. Influence of pH of culture medium on colony 

morphology and virulence, K. C. Smithburn. 
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IV. Conditions determining melanosis of a virus induced rabbit papilloma (Shope), J. W. 
Beard (Introduced by P. Rous). 
V. Placental immunity. Comparison of maternal circulating blood immunity with that of 
placental fluid, S. Karelitz, C. K. Greenwald (Introduced by B. Schick). 
VI. Effect of nembutal on serum cholesterol of dogs, E. H. Bidwell, F. H. Shillito, K. B. 
Turner. 
VII. Gonadotropic blood and urine cycles in the normal menstruating woman, R. T. Frank, 
U. J. Salmon. 
NEW YORK ROENTGEN SOCIETY in affiliation with THE NEW YORK ACADEMY OF MEDICINE 
May 20 
I. PRESENTATION OF INTERESTING CASES. 
Il. PAPER OF THE EvENING—Correlation of x-ray findings with clinical neuro-endocrine 
symptoms, Walter Timme (by invitation). 
III. Discusston opened by Irving H. Pardee (by invitation). 
IV. Executive SEssion. 
Annual Meeting—Election of officers for the coming year. 
NEW YORK PATHOLOGICAL SOCIETY in affiliation with THE NEW YORK ACADEMY OF MEDICINE 
May 23 
I. PRESENTATION OF CASE REPORTS. 
il. PAPERS OF THE EvENING—a. Leiomyosarcoma of the uterus, L. H. Meeker; b. Filtration 
and secretion in the human kidney, Homer Smith (by invitation) ; c. The Third 
Dimension in pathological investigation, Jean Oliver (by invitation) . 





MEMBERS AND ASSOCIATE ELECTED 
MAY 2, 1935 


For Membership: 
William P. Macnamara 
James Vincent Ricci 
Henry Alden Shaw 
Russell S. Ferguson 
D. Rees Jensen 
Solomon Silver 
Jay Dashiell Whitham 
Henry Bingham Kirkland .. 


William Davies Sherwood 
Lauretta Bender 308 East 15 Street 


H. Lynn Wilson 510 Madison Avenue 
Norman Jolliffe 31 Park Avenue 
Selian Hebald 111 East 88 Street 
Irving Busch 127 West 86 Street 
Seymour Wimpfheimer 70 East 77 Street 
Sandor Rado 12 East 86 Street 
Frederick A. Hemsath 161 West 61 Street 
Irving Heinly Page Rockefeller Institute 
Irving Graef 400 East 58 Street 


“or Associate: 
A’exander O. Gettler ..400 East 29 Street 





DEATHS OF FELLOWS OF THE ACADEMY 


Row1tanp, Harry Haynes, M.D., 235 West 76 Street, New York City; grad- 
uated in medicine from the College of Physicians and Surgeons in 1903; 
elected a Fellow of the Academy March 7, 1912; died, May 18, 1935. Dr. 
Rowland was a member of the County and State Medical Societies and a 
Fellow of the American Medical Association. 


WituaMs, Mark Henry, M.D., 2736 Kingsbridge Terrace, New York City; 
graduated from New York University in 1870; elected a Fellow of the Acad- 
emy October 7, 1886; died May 22, 1935. 





